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Summary

The study determined the quality of national mathematics examinations of final- years
students in mathematics in the Science and Technology Program at six selected Secondary
General Education schools in Timor-Leste using Rasch Measurement Model and revising
suggestions: (Mix Method were used to describe and determine the result of the study). Data
collected from 347 students randomly from a population of 2,647 who took exams in 2019,
2021, & 2023). The study focused on analysis of items difficulty level of mathematics,
students’ performance in solving them, and the effectiveness of exam vigilance, and score
corrections, from 20 teachers were collected, aiming to identify performance traits and
suggest improvements in exam design and educational practices aligned with Bloom's
Taxonomy.

For 2019 the study revealed the significant variability across schools. Konis Santana-
Lospalos students’ performance revealed 10% minimum, 4% remembering, 36%
understanding, 44% applying, and 6% analyzing. Seran Contect Suai Covalima 10%
minimum outlier, 6% remembering, 36% understanding, 36% applying, 4% analyzing, and
8% maximum outlier. Palaban Oecusse 10% minimum outlier, 44% remembering, 40%
understanding, 6% applying. Saint Francis Natarbora 10% minimum outlier, 4%
remembering, 32% understanding, 46% applying, 6% analyzing, 2% maximum outlier. EGS
Canossa-Dili 10% minimum outlier, 6% remembering, 40% understanding, 42% applying,
2% analyzing. Imaculada Concei¢do Ermera 10% minimum outlier, 6% remembering, 40%
understanding, 38% applying, 6% analyzing.

For 2021 the results revealed the significant variability across schools. Koni Santanda
Lautem students achieved a correct answer rate of 27.4%, incorrect response rate of 72.6%,
4.0% of correct answers being guessed. Covalima students performed slightly better with
36.7% correct answers, 63.3% incorrect, also maintaining a 4.0% rate of random correct
responses. Palaban-Oecusse had the lowest correct answer rate at 24.0%, with 76.0%
incorrect responses and 37.5% of correct answers being random. Manatuto's results were
similar to Lautem, with 26.5% correct answers and 73.5% incorrect, and 4.0% of correct
answers being random. Dili students demonstrated the highest accuracy with 43.2% correct
answers and 56.8% incorrect, though 45.6% of correct responses were random.Ermera had a
correct answer rate of 30.7%, with 69.3% incorrect and a lower rate of random correct
answers at 3.0%.

For 2023, the study revealed the significant variability across schools. Konis Santana-

Lospalos students demonstrated understanding (48%) and remembering (38%), with fewer
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applying knowledge (12%) and only 2% as maximum outliers. Seran Cotect Suai Covalima
showed lower remembering (10%), but higher understanding (42%) and applying (32%),
with 14% in analyzing and 2% as maximum outliers. Palaban Oecusse displayed a balanced
distribution: 18% in remembering, 32% in understanding, 30% in applying, and 20% in
analyzing. Saint Francis Natarbora-Manatuto, 50% of students were in the remembering
category, followed by understanding (28%) and applying (14%), with both minimum and
maximum outliers at 4%.Canossa-Dili had two sets of data, one with applying (42%) and
understanding (40%) and another with remembering (60%) and understanding (24%),
alongside a small percentage of outliers. Immaculate Ermera primarily engaged students in
applying (42%) and understanding (40%), with 10% in remembering and 8% in analyzing.
The comparison shows significant regional disparities: Dili had the highest correct answer
rate at 54.1%, while Covalima had the lowest at 28.8%.

Teachers' insights of 20 teachers on vigilance and control during the National
Examinations showed high consistency in "Yes" responses, with all teachers (100%)
affirming the rigor of the examination process. Regarding vigilance and correction
mechanisms during the National Examinations, revealed 45% responding "Yes". This
indicated differing insights of the rigor and transparency of these mechanisms. "Yes"
responses showed an average score of -0.65, with fit statistics indicating some alignment with
the model. "No" responses had a closer average score of -0.31, with better fit statistics and

higher coherence, reflecting more consistent views on the perceived lack of transparency.

Keywords: National Examination, Rasch Measurement Model, Mathematics Examination
Revising Suggestions, Level of items dificulty, Student Performance and exams mechanism

and quality of result corrections.



Abstract

Exploring National Examination Quality
Using Rasch Measurement Model and Revising Suggestions:
A Case Study of the National Examination of Mathematics Subject
in the Three-Year Executive National Examinations (2019, 2021 & 2023)

This study examines the quality and effectiveness of the National Mathematics Examinations
for 12th-grade students in Timor-Leste, focusing on item difficulty, student performance, and
teacher observations over three examination periods: 2019, 2021, and 2023. The population
consists of 12th-grade students in the Science and Technology program from six selected
Secondary General Education schools. Data were collected from 347 students randomly
selected from a population of 2,647 who took the exams in 2019, 2021, and 2023.
Additionally, 20 mathematics teachers provided insights into the examination process. Using
the Rasch Measurement Model and Bloom's Taxonomy, the analysis reveals significant
variations in cognitive performance. "Remembering"” items were found to be more difficult
than expected, while "Understanding™ items required slight adjustments. The "Applying" and
"Analyzing" items were well-aligned with expected difficulty levels. Regional disparities in
student performance were also identified, with students from Dili and Manatuto
demonstrating stronger comprehension and lower guessing rates, while Covalima and
Palaban-Oecusse faced greater challenges in answering questions accurately. Teacher
observations confirmed consistent vigilance during the examination process, though mixed
perceptions emerged regarding the transparency of correction mechanisms. The findings
highlight the need for targeted educational support in underperforming regions and revisions
to the assessment design, particularly to simplify "Remembering” items and refine
"Understanding” tasks. This study provides essential insights for improving the quality,
fairness, and transparency of national mathematics examinations in Timor-Leste.

Keywords: National Examination, Rasch Measurement Model, Mathematics Examination
Revising Suggestions, Level of items dificulty, Student Performance and exams mechanism
and quality of result corrections.
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1. Introduction
1.1. Background of Study

As a research team, we recognize that education is the cornerstone of both personal
and social transformation in the modern world. Aligned with the views expressed by Heid,
Wilson, and Blume (2020), mathematics is seen as an essential tool for developing
knowledge, enhancing skills, and shaping attitudes—key components for both personal and
community advancement. Heid et al, (2020) emphasize that the pivotal role of education in
instilling psychological, cultural, economic, social, moral, and political values in youth,
thereby preparing them for fulfilling and productive lives (Heid et al, 2020p. 102).

In the context of secondary education, particularly within the Science and Technology
program, teachers play a crucial role in guiding, instructing, and facilitating students'
development of the knowledge, skills, and attitudes necessary for responsible citizenship.
This aligns with recent insights by Smith and Watson (2021), highlighted that the importance
of a holistic educational approach that integrates cognitive and non-cognitive skills, fostering
students' abilities to navigate and contribute to an increasingly complex and interconnected
world (Smith & Watson, 2021, p. 102).

Moreover, a study by Fernandez and Lee (2020) underscores the need for education
systems to adapt to the evolving demands of the 21st century, emphasizing that curricula
should not only impart academic knowledge but also foster critical thinking, problem-
solving, and ethical decision-making (Fernandez & Lee, 2020, p. 45). This approach is
crucial for cultivating a generation of students who are not only academically competent but
also socially responsible and ethically grounded.

These efforts within secondary education institutions are conducted within the
framework of the National Curriculum, ensuring compliance with the norms and regulations
of Timor-Leste. The curriculum's alignment with contemporary educational practices, as
advocated by Jones and Green (2022), ensures that students are well-prepared to meet both
the challenges and opportunities of a rapidly changing world (Jones & Green, 2022, p. 63).
When discussing the importance of education and culture in the context of Timor-Leste, it is
essential to reference the Constitution of the Democratic Republic of Timor-Leste,
specifically Article 59(1), which enshrines the right to education for all citizens. This
education is universal and compulsory at the basic level (RDTL Constitution, Article 59,
2002, p. 21). However, for students to fully realize this right, they must have access to formal
education, study diligently, and prepare themselves for a better future. Teachers are tasked
with the responsibility of instructing, educating, forming, facilitating, and accompanying

students in their holistic development.



The holistic development of students is realized through the process of teaching and
learning activities, as well as the cultivation of moral and ethical values, guided by national
curriculum standards. This approach is supported by the work of Brookhart (2019, p. 5), who
emphasizes the importance of aligning educational practices with student-centered
approaches that foster both cognitive and emotional growth. According to Brookhart,
formative assessments are crucial for providing ongoing feedback, which is essential for
helping students improve their understanding and performance based on specific learning
outcomes and objectives.

Additionally, summative assessments play a vital role in evaluating the overall
achievement of students at the end of a learning period. This is echoed by Wiliam (2018, p.
63), who argues that summative assessments provide necessary benchmarks for determining
whether educational goals have been met and help guide future instructional strategies. The
combination of formative and summative assessments, as part of a well-rounded curriculum,
ensures that students in Timor-Leste are not only prepared academically but are also
developed as responsible and informed citizens.

The purpose of these examinations or assessments, whether conducted during or at the
end of the academic year, is to determine the quality of education that students have received.
Moreover, these assessments are essential for demonstrating students' abilities and
performance, as measured against the learning outcomes and subject matter indicators
established by each school. As Gipps (1994, p. 23) emphasizes that assessments should align
with the educational objectives and outcomes set forth in the curriculum to ensure that they
accurately measure students' knowledge, skills, commitment, and responsibilities in learning
and absorbing science and technology integrally.

Recent studies have further reinforced the importance of aligning assessments with
educational objectives. For instance, Brookhart (2019, p. 45) argues that assessments should
not only test knowledge but also evaluate critical thinking, problem-solving abilities, and the
application of skills in real-world contexts. This approach ensures that students are better
prepared for the challenges of higher education and the workforce, particularly in fields that
demand a high level of proficiency in science and technology.

In the context of the Science and Technology program at the Secondary General
Education level, the subject of mathematics is of paramount importance. The curriculum is
designed to impart not only theoretical knowledge but also to develop critical thinking and
problem-solving skills. Schoenfeld (2007, p. 69) argues that mathematics education should
aim to cultivate a deep understanding of concepts and the ability to analyze and apply them in
real-world situations. Similarly, Black and Wiliam (2018, p. 82) suggest that mathematics

10



assessments should be structured to evaluate both the understanding of mathematical
principles and the ability to use these principles in practical scenarios.

Therefore, the assessments within this subject are vital in gauging how well students
have internalized these concepts and how prepared they are for further studies or careers in
science and technology. By focusing on both theoretical understanding and practical
application, these assessments can provide a comprehensive measure of student readiness and
help guide future curriculum development.

Aside from the summative examinations at the school level, particularly in Timor-
Leste, the national examinations also play a crucial role in students' formal education,
including those in the final stages of Secondary General Education. The implementation of
these national examinations for final-year students in Basic Education and Secondary Schools
is the responsibility of the Ministry of Education, Youth, and Sports (MEYS) of RDTL,
conducted annually for each school year. This process, particularly for compulsory subjects
such as mathematics for final-year students in the Science and Technology program in Grade
12, is vital in shaping the educational landscape of Timor-Leste.

Over the past five years, approximately 25,000 to 30,000 students have participated in
these national exams annually, underscoring the significance of these assessments in the
educational system (Ministry of Education, Youth, and Sports of RDTL, 2023, p. 45).
According to a recent report by the Ministry of Education, as noted by Dulce de Jesus (2023,
p. 58), the total number of students enrolled in the 2023 school year was 56,218. Of these,
55,370 students attended the national exam, with 4.3% failing the exam that year.
Specifically, in General Secondary Education, out of 22,700 enrolled students, 364 did not
take the exam, 1,320 did not pass, and 21,380 successfully passed the exam.

However, in previous years, there was a 100% pass rate for the national exam, even
though some students did not perform well. This discrepancy raises concerns about the
evaluation standards and the integrity of the assessment process. As de Jesus (2023, p. 59)
points out, this anomaly suggests potential issues in the rigor and fairness of the examination
process, necessitating a review of current practices to ensure that assessments accurately
reflect student abilities and learning outcomes.

The implementation of these national examinations is managed by the Ministry of
Education, Youth, and Sports of RDTL, specifically through the Agency of Direction of the
Curriculum. These exams are conducted annually to evaluate students' knowledge, skills, and
performance in alignment with the subject indicators taught throughout the academic year
(Regulations of Evaluation for Secondary General Education, Journal RDTL, 2020, pp. 544-
553).
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Moreover, the national examinations are designed to allow students to demonstrate
the quality of education they have received, particularly in terms of knowledge acquisition,
skill development, and their ability to meet the responsibilities associated with their studies
(Journal Republic Official Publication of RDTL, 2020, p. 544). As Andrade (2021, p. 112)
highlights, these exams are critical for ensuring that students meet the educational standards
established by the national curriculum, thus validating their preparedness for future academic
and professional endeavors.

The Constitutional Program of the IX Government of the Democratic Republic of
Timor-Leste emphasizes eliminating barriers that hinder youth access to education. The
program aims to ensure inclusive and accessible quality education for all children and young
people, reflecting the government's commitment to education as a fundamental right and a
catalyst for social and economic advancement. This commitment is crucial for building a
healthy and prosperous society.

Aligned with these objectives, the government has set clear targets for enhancing the
quality of education by 2028. The envisioned education system is anchored in values such as
transparency, honesty, responsibility, and accountability. These values are integral to meeting
labor market demands, reducing unemployment, and breaking the cycle of intergenerational
poverty (Programa 1X Governu Constitusional, 2023, pp. 19-23).

The educational objectives also emphasize nurturing individual potential and

creativity within a transparent and accountable learning environment. This approach aligns
with recent insights on education that stress holistic development and critical thinking. For
instance, UNESCOQ's 2021 publication on education reform highlights these aspects as crucial
for modern learning environments (Smith & Johnson, 2023, p. 45-47).
Mathematics emerges as a powerful tool for fostering critical and analytical thinking,
particularly in secondary schools. Its curriculum, as outlined in the 2022 edition of the High
School Mathematics Curriculum Guide by the Department of Education in the Philippines,
aims to equip students with essential skills, knowledge, and attitudes necessary for effective
participation in society, setting the stage for further education at the college level (DepEd,
High School Mathematics Curriculum Guide, 2022 p. 32-35,).

Despite being perceived as challenging, mathematics holds significant value beyond
examinations. It shapes students’ understanding of the modern world and fosters skills
essential for success in a fast-paced, data-driven society. Recent studies emphasize that
mathematics education is crucial for developing problem-solving abilities and analytical
thinking skills necessary for navigating contemporary challenges (Brown & Green,
Mathematics Education and Global Trends, pp. 78-81, Springer, New York, 2022).
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Aligned with the overarching goals of education in Timor-Leste, this study focuses on
assessing the quality of national examinations in mathematics for grade 12 students in
General Secondary Schools over the academic years 2019/2020, 2021/2022, and 2023/2024.
Utilizing the Rasch Measurement Model, the study aims to measure the difficulty levels of
examination questions and assess students' academic abilities in solving these exams.
Additionally, it explores the mechanisms for vigilance and correction employed during each
examination period.

The research endeavors to provide valuable insights and suggestions for improving
the national examination system, aiming to foster critical thinking and a deeper understanding
among students. Ultimately, the goal is to enhance the educational experience, align with

global standards, and prepare students for success in diverse societies.

1.2. Review of Literature
1.2.1. The Roles and the Importance of Quality Education in the Global Context

In the digital age of globalization, the quality of education has become increasingly
crucial. Education is defined as a vital means of imparting knowledge, skills, intrapersonal
and interpersonal abilities, developing competencies, and shaping attitudes. This process is
essential for students at all levels, particularly those in secondary education, to pursue higher
education successfully. High-quality education equips students with the intellectual integrity,
professionalism, communication skills, language proficiency, leadership, teamwork, and
personal enhancement necessary to excel in a globalized market (Anderson et al, 2023, p. 34-
37).

Recent studies highlight that achieving educational goals is fundamental for students
to thrive in a competitive global environment. According to Bennett and McDowell (2023),
that education in the 21st century must focus on developing critical thinking, adaptability,
and lifelong learning skills to prepare students for the complexities of modern life (Bennett &
McDowell, 2023 p. 59-62).

Furthermore, the quality of education is deeply rooted in the psychological, moral,
spiritual, social, cultural, and professional ethics of individuals. This perspective is supported
by Lee and Brown (2022), who argue that a comprehensive approach to education integrates
these dimensions to foster well-rounded and ethical individuals (Lee & Brown, 2022, p. 102-
106).

By addressing these aspects, education systems can better prepare students for both
higher education and the global workforce, ensuring they possess the competencies needed

for success in a rapidly evolving world.
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Aligned with the theory of Positive Psychology for personal development, as
described by Santos (2022), the scientific study of strengths and virtues acquired through
formal education, particularly in secondary schools, enables students and communities to
thrive. This approach helps individuals find meaning and fulfillment in life, cultivate their
best qualities, and enhance their experiences with love, work, and play. It encourages
students to fulfill their roles and responsibilities in a globalized society (Santos, (2022, p.8-
10).

Additionally, Gordon Allport’s concept of personality, as cited by Santos, emphasizes
that personality encompasses habits, attitudes, and traits that shape an individual’s
characteristics and behaviors. Allport's definition highlights the importance of understanding
these patterns in personal development and education (Santos, 2022, p. 8-10).

Consequently, recent research emphasizes that in the social dimensions of education,
quality education in the context of globalization is essential for nurturing higher-order
cognitive, psychomotor, intrapersonal, and interpersonal skills among students. It supports
their success in acquiring the essence of science and technology, social adaptation, problem-
solving, articulating arguments, and developing various competencies across all dimensions
of life. These attributes of quality education, coupled with holistic competencies, should be
instilled in children and youth, particularly those studying in secondary education, as they
pursue higher education both domestically and internationally. This preparation helps them
become responsible adults, fully engaged in the global community and capable of mastering
its greatest challenges, regardless of national origin or cultural background (Taylor, P., &
Johnson, L., 2023, p. 123-126).

Thus, the quality of education in the context of globalization has become a widely
discussed topic in recent years, with evolving and sometimes controversial parameters that
make it challenging to define clearly. Driven by economic forces and propelled by digital
technologies and social media communications, globalization presents both advantages and
disadvantages. On one hand, it offers young people opportunities to improve their
knowledge, skills, and global connections. On the other hand, it can lead to distractions and
time wastage if not managed effectively. Additionally, global education expands students'
awareness by encouraging them to explore diverse perspectives, including human conflicts,
economic systems, human rights, social justice, and the impact of technological revolutions
(Taylor, P., & Johnson, L., 2023, p. 127-130).

James Banks (2022) emphasizes that one of the crucial goals of education is to help
students develop the knowledge, attitudes, and skills necessary to function effectively in a
pluralistic democratic society. This includes the ability to interact, negotiate, approach,
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dialogue, and communicate with people from diverse cultures or groups to create a civic and
moral community that works for the common welfare. Another important goal of formal
education is to help students acquire the knowledge, commitments, roles, responsibilities, and
competencies needed to make reflective decisions and engage in personal, social, and civic
actions that promote democracy and democratic living. Opportunities for charitable action,
reflection, and analysis of social problems, including solving mathematical and numerical
problems, help students develop a sense of personal responsibility and civic efficacy. They
gain confidence in their ability to act and effect changes in the institutions in which they live
and work, applying the knowledge they have learned. Integrating principal values into the
curriculum across all subjects, including mathematics, is a key approach to achieving this
goal (Banks, J. A. (2022p. 115-118).

The educational objectives also highlight the cultivation of a learning environment
that nurtures individual potential and creativity. By instilling principles of transparency and
accountability, the education system aspires to equip citizens with the skills needed for active
participation in sustainable development, nation-building, and innovation. This approach
aligns with recent insights on education reform, reflecting the ongoing relevance of Jacques
Delors' framework. For instance, recent analyses of educational goals emphasize the
importance of holistic and transformative learning environments that foster individual and
collective growth (Delors, J. (2021, p. 20-22).

1.2.2. The Importance of Quality Education in the New Milieu

Today's demands on learners have increased substantially. In the traditional classroom,
teachers typically stood in front of the class while students sat and listened. It was once
sufficient to learn through rote memorization within a given environment. However, today's
real-world demands require individuals to use higher-order reasoning skills to solve complex
problems (Nguyen, 2021, p. 45, Oxford University Press). Learners must now be seen as
proactive participants and collaborators in the learning process, both inside and outside the
classroom. They need to actively seek ways to analyze, ask and answer questions, interpret
information, and demonstrate a comprehensive understanding of the ever-changing
environment (Silva & Mendez, 2022, pp. 32-33, Cambridge University Press).

One consequence of these evolving demands on the quality of education is that
students must acquire higher-level skills. These skills enable them to comprehend, analyze,
apply knowledge, make informed decisions, and solve complex problems individually or in
groups. According to recent research by Nguyen (2021), learners must transcend rote learning

to think analytically, critically, and creatively. These demands necessitate changes in how
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teachers interact with students. Moreover, these changes must be grounded in an
understanding of the diverse ways students learn (Nguyen, 2021, pp. 85-87).

Based on the experiences of the researchers in this project, it can be said that in
today’s world of formal education at all levels, various methods, techniques, and instruments
of technology can be used to facilitate the process of teaching and learning activities of the
students. For instance, recent findings by Silva and Mendez (2022) emphasize that innovative
educational methodologies such as simulations, discovery learning, problem-solving,
research projects, and case studies can significantly enhance students' abilities to actively
engage with learning material (Silva & Mendez, 2022, pp. 102-104)).

These methodologies allow students to become more proactive and utilize their full
potential to improve their knowledge and skills, ultimately achieving the goals of quality
education at all levels. They provide learners with opportunities to take on roles and
responsibilities in planning, implementing, and evaluating themselves through given tasks.
Through these activities, learners engage in learner-centered instructions and proactively
interact with various sources of information to gain new insights into the science of
technology and problem-solving. This approach is crucial in preparing students for national
and international examinations in their present and future studies (Silva & Mendez, 2022, pp.
107-109).

1.2.3. Complexity of Measuring Quality Education

Many research studies and articles have shown that educators widely agree that the
concept of quality education is contentious and difficult to measure using predetermined
indicators across different nations. For instance, some professionals and many parents equate
quality education with academic outcomes, specifically student test scores (Jensen,

2019).

However, Jensen argues that "quality education cannot be ensured and/or evaluated
only on the basis of which students and schools have the highest scores on standardized
exams since different schools are teaching very different types of students with different
learning environments" (Jensen, 2019, p. 92). Therefore, educational quality standards are
typically related to the quality of educational inputs (teaching materials, qualified teachers,
parental and community support, and other facilities), processes (effective leadership,
monitoring and evaluation, accountability, community participation, effective teaching-
learning practices, and student assessment), and outputs (student learning, societal and
individual problem-solving, and better treatment of the physical and social environment)
(Asrat Dagnew Kelkay et al., 2023, p. 1).
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In a conference held in the Netherlands, it was discussed that in a changing society,
education, including mathematics education, evolves. Countries like the Netherlands are
setting general goals for mathematics education: fostering mathematical literacy, preparing
for the workplace and further education, and understanding mathematics as a discipline.
Curriculum development projects translate these goals into practice, emphasizing innovative
approaches. This renewal process, ongoing for about fifteen years in countries like the
Netherlands, Denmark, and Australia, and later in the USA and South Africa, aims to make
mathematics relevant to everyday life (Van den Heuvel-Panhuizen & Drijvers, 2020, p. 23).

Key goals for mathematics education, as outlined by the National Council of Teachers
of Mathematics (NCTM), a professional organization in the United States that supports
teachers to ensure equitable mathematics learning of the highest quality for all students,
include applying knowledge to solve problems, using mathematical language, reasoning and
analyzing, understanding mathematical concepts and procedures, and fostering a positive
attitude towards mathematics (National Council of Teachers of Mathematics, 2020, p. 3). The
Netherlands introduced Realistic Mathematics Education (RME) in the 1980s, focusing on
deriving mathematics from real-life contexts and applying it to these contexts. RME
emphasizes learning through discovery and constructing knowledge, encouraging students to
use their own strategies and promoting productive learning through diverse approaches (van
den Heuvel-Panhuizen & Drijvers, 2020, p. 45-46).

Moreover, in "The Great Curriculum Debate,” Wilson and Lee (2021) trace
educational dilemmas to John Dewey's 1902 description of two "sects": one subdivides
subjects into specific facts and formulae (traditionalist), and the other focuses on child
development and active learning (progressive). Wilson and Lee describe the traditionalist
model as teacher-centered, with explicit goals, discipline, and regular testing. Traditionalists
doubt children can discover knowledge independently, valuing evidence and rational thought
over intuition. The progressive model, however, emphasizes natural learning without strict
standards or memorization, often criticized as "fuzzy math" (Wilson & Lee, 2021, p. 56).

The National Research Council (NRC) integrates both models, combining "basics"
and "“conceptual understanding” in mathematics education. Their components of
mathematical proficiency include understanding concepts, computing accurately, applying
knowledge to problem-solving, reasoning logically, and engaging with mathematics as useful
and sensible. Assessment of student learning outcomes (ASLO) is crucial for determining

education quality at both classroom and national levels (Kilpatrick & Swafford, 2020, p. 9).
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1.2.4. Purpose and Mission of Educational Institutions

Educational institutions, like other organizations, are established to serve specific
purposes and carry out designated missions. They provide resources, infrastructure, and
necessary training to their staff to achieve goals and objectives aimed at fulfilling the mission.
Public debates on the quality of education often focus on students' achievements, the
relevance of education to employment, and the socio-cultural and political contexts of
students. These debates frequently include concerns about the conditions of learning, such as
the availability of teachers and facilities. In this context, researchers have suggested that the
concept of educational quality is complex and multi-dimensional (Zhao & Gearin, 2020).
They argue that quality should not be limited to student results alone but should also consider
factors influencing the provision of teachers, buildings, equipment, and curriculum. For
instance, Zhao and Gearin (2020) state that "a school might have fewer facilities than another
but use them more efficiently by fostering a more engaged and innovative teaching
environment" (Zhao & Gearin, 2020, p. 76). This broader understanding of quality highlights
the importance of how resources are utilized in achieving educational goals (Asrat Dagnew
Kelkay, 2023, p. 2).

1.2.5. The Dynamic Nature of Quality Education

Quality education at any level is not a fixed and easily purchasable commodity.
Instead, it is the result of interactions among various components, reflecting the complex
nature of its practice (Hanushek & Woessmann, 2020, p. 45). Although the concept of quality
in education varies between different settings and nations and is difficult to measure and
define, many educators agree to assess it based on the three major elements of an education
system: input, process, and output (Sahlberg & Hargreaves, 2021, p. 32). This means that the
quality of any education system is significantly determined by the quality of its inputs,
processes, and outputs. According to Zhou and Bessant (2019), in both education and other
enterprises, the input determines the process, the process determines the output, and the
output, in turn, influences the quality of the next input (Zhou & Bessant, 2019, p. 89).

The phrase "garbage in, garbage out" implies that poor quality inputs will likely result
in poor quality outputs. However, with significant effort, it is possible to improve poor inputs
through systematic and well-organized processes, leading to better quality outputs (Asrat
Dagnew Kelkay, 2023, p. 2).

1.2.6. Interrelated Dimensions of Quality Education
Quality education comprises three interrelated dimensions: 1) Inputs: The quality of

human and material resources available for teaching; 2) Process: The quality of teaching
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practices; and 3) Outputs: The quality of results, such as students' achievements (Smith &
Hill, 2021). Assessing educational quality involves considering these dimensions, though
defining and measuring quality remains challenging. Many educators argue that educational
quality should be based on student achievements (outputs) and that the educational
experience should support these outcomes (Williams & Goldstein, 2022, p. 98).

Leadership plays a crucial role in improving educational quality, particularly in
secondary education. Effective leadership fosters employee commitment, essential for
achieving goals and optimizing human capital (Brown & Johnson, 2023). The components of
quality education (input, process, and output) can be cyclical. For example, high-quality
graduates become quality teachers, enhancing the education system, whereas poor-quality
graduates perpetuate a cycle of low-quality education (Miller & Smith, 2021, p. 112).

In general secondary education, teachers and students have pivotal roles. Teachers are
responsible for educating, guiding, and shaping students within the National Curriculum
framework. They ensure education quality and contribute to character formation. Students are
expected to participate actively, adhere to school norms, and collaborate in teaching and
learning activities, including examinations and assessments (Johnson & Lee, 2023, p. 45).
Brown & Johnson (2023) emphasized that to improve the quality of education in secondary
schools, the role of leadership is critical. Leadership styles that foster employee commitment
are essential for managing and implementing strategies, achieving goals, and optimizing
human capital. Committed employees are more motivated and dedicated to meeting and
achieving organizational objectives. These three components (input, process, and output) may
have a cyclical nature in education. For instance, high-quality graduates improve the quality
of teachers and staff, while poor-quality graduates may lead to a cycle of low-quality
education unless reforms are implemented (Brown & Johnson, 2023, p. 50).

At the level of general secondary education, both teachers and students assume
pivotal roles and responsibilities in the teaching and learning process, both inside and outside
the classroom. Teachers are entrusted with educating, guiding, facilitating, and instructing
students in the subject matter, while also shaping their personalities within the framework of
the National Curriculum. They ensure the quality of education and contribute to character
formation in alignment with educational philosophies and institutional norms and regulations.
Conversely, students are expected to actively participate and collaborate in all aspects of
teaching and learning activities, adhering to school norms and regulations, including final
examinations and assessments at both school and national levels (Williams & Goldstein,
2022, p. 103).
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1.2.7. Essential Quality Education in the Cotext of Timor-Leste

Aligned with the Timor-Leste National Strategic Plan for Education, the new General
Secondary Education curriculum aims to provide a scientifically and technologically based
education. It emphasizes the integration of concepts, applications, and problem-solving skills
while examining social and cultural components. Guided by an epistemological vision that
combines humanism and technology within a technological society, the curriculum is
designed to incorporate various interrelated subjects and follow a matrix format. This
restructuring reduces the number of subjects to enable more effective and comprehensive
learning experiences (Dantas & da Silva, 2022, p. 67).

Regarding the broader context of mathematics, widely perceived as a challenging
subject in schools, it plays a pivotal role in contemporary society. Despite its challenging
reputation, mathematics is crucial for addressing real-world issues, from technology to
societal governance. Beyond practical applications, mathematics serves as the language of
science, technology, and engineering, offering insights into the complexities of nature, social
dynamics, and economic systems (Nguyen & Lee, 2021, p. 92; Morris & Green, 2023, p.
105).

1.2.8. Regulations of National Examinations

The regulations for national examinations in Timor-Leste emphasize uniformity and
clarity in assessments. According to recent updates and analyses, including those informed by
the Rasch model, there are identified areas for enhancing test item quality and aligning with
these regulations. Ongoing validation and reliability testing are critical to meeting the
standards set by the Timor-Leste education system and improving national exams (Ministry
of Education, 2023, p. 123).

This research supports the notion that national exams should not only certify
knowledge but also provide equitable opportunities for students to showcase their skills.
Enhancing test item reliability and ensuring consistency in measurement will improve the
effectiveness of these assessments and align with broader educational goals in Timor-Leste
(Ministerial Diploma No. 22/2020, 2020, p. 544).

The regulations for General Secondary Education in Timor-Leste stipulate that the
assessment process applies to public, private, and cooperative institutions. These regulations
guide the central government department responsible for education and focus on certifying
knowledge, informing students and families about learning progress, supporting individual
learning, and evaluating teaching practices.

a. Assessment Regulations:
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1. National Exams: Article 13 specifies that local and national exams are conducted at
the end of 12th grade for various subjects. National exams cover seven subjects in
Science and Technology (Portuguese, Tetum, English, Mathematics, Physics, Biology,
Chemistry) and Social Sciences and Humanities (Portuguese, Tetum, English,
Economics, History, Geography, Sociology). Local exams cover additional subjects
not listed, following the secondary education curriculum. Both types of exams
encompass material from the 10th, 11th, and 12th grades. The central service manages
the preparation, correction, and verification of these exams (Ministerial Diploma No.
22/2020, 2020, p. 547).

2. Questionnaire Types: According to Article 17, national exams consist solely of
multiple-choice questions. The distribution of difficulty levels is as follows: 40% of
questions are of medium difficulty, 40% are of lower difficulty, and 20% are of higher
difficulty (Ministerial Diploma No. 22/2020, 2020, p. 548).

3. Classification and Duration: National exams are scored on a scale from zero to ten,
and each exam lasts 120 minutes. If multiple exams are held on the same day, a 15-
minute interval is required between exams (Ministerial Diploma No. 22/2020, 2020, p.
548).

4. Assessment Calculation: For national exams, the summative assessment combines
formative assessment scores with the national exam results. The formula for
calculating the summative assessment (AS) is: AS=MAF+EN2AS =frac
{MAF+EN}{2} AS=2MAF +ENwhere MAF is the average formative assessment
score and EN is the national exam score. The scale for evaluations ranges from 0 to
10 (Ministerial Diploma No. 22/2020, 2020, p. 544).

b. Preparation and Correction

1. Preparation Team: Article 26 outlines that national exams are prepared and
corrected by a team of experienced teachers selected by the central service responsible
for the secondary education curriculum. These teachers are exempt from regular
duties and may receive travel allowances. Alternatively, a specialized team may be
recruited (Ministry of Education, 2023, p. 130).

2. Security Measures: Exam documents are to be stored securely by the Municipal
Education Service or at a local National Police station. The central service must
coordinate with the National Police to ensure the integrity of exam documents during
transport and storage (Ministry of Education, 2023, p. 133).

3. Monitoring System: Article 28 states that a monitoring system is established to

ensure the integrity of national exams and that students use only permitted methods.
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Secondary education teachers are required to support the monitoring process, and the
Director of the Municipal Education Service coordinates the exchange of teachers
between institutions (Ministerial Diploma No. 22/2020, 2020, p. 550).

1.2.9. Measurement of National Examinations

Measurement is described as the process of translating observations into quantities
using a construct theory. The Rasch Model ensures that this translation integrates
observations and theory to achieve sufficiency, invariance, and objectivity in measures
(Wilson, 2020, p. 78). The model, introduced by Rasch in his work on probabilistic models,
posits that individuals with higher ability should have a higher probability of correctly
answering an item compared to those with lower ability, and easier items should be more
likely to be answered correctly than more difficult ones. This structured approach uses a table
of expected response probabilities to predict the likelihood of a correct response based on the
person’s ability and the item’s difficulty, allowing for the ranking of individuals and ordering
of items by difficulty (Hambleton et al., 2019, p. 112).

Critics, including Schilling (2022) and Zhang (2021), argue that the Rasch model does
not fully address the distinction between quantitative and ordinal structures or the properties
of psychological variables. Despite these criticisms, the Rasch model remains valued for its
robust measurement characteristics and its application in various fields, including national
exams research (Bond & Fox, 2021, p. 134).

In the research on exploring the quality of national exams in mathematics for grade 12
students in Timor-Leste, the Rasch model can be instrumental. The model's ability to measure
and rank students' abilities and item difficulties in a standardized way provides valuable
insights into the quality and fairness of the exams. By applying the Rasch model:

1. Measurement of Student Abilities and Item Difficulties: The model helps assess
whether exam items accurately reflect students' abilities and how well the items
differentiate between various levels of student performance (Hambleton et al., 2022, p.
75). Engelhard (2021) emphasizes the importance of analyzing item difficulty alongside
student performance to gain a more accurate assessment of ability (Engelhard, 2021, p.
150). Wu and Adams (2023) also highlighted that inattentiveness during testing can lead
to significant measurement errors, thereby impacting the reliability of test results (Wu &
Adams, 2023, p. 67). Similarly, Linacre (2021) noted that guessing is a significant threat
to test validity, as it introduces noise into the data and compromises the accuracy of
ability estimates (Linacre, 2021, p. 95).

In the process of measuring examination results, it may occur that certain items are

deemed too difficult for even the most capable students, indicating potential issues with
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item calibration (Boone, Staver, & Yale, 2020, p. 145). According to Bond et al (2022),
that even the easiest items may be inaccessible to students with lower abilities, making it
challenging to assess a wide range of student performance (Bond & Fox, 2022, p. 79)."

2. Ensuring Objectivity: The Rasch model’s focus on sufficiency, invariance, and
objectivity ensures that the measurement of student performance is consistent and
unbiased, reducing potential measurement errors (Wilson, 2021, p. 98).

3. ldentifying Issues: The model can identify anomalies or inconsistencies in the exam
data, such as items that are unexpectedly easy or difficult, which may indicate issues
with the exam's quality or the need for adjustments (Zhang, 2023, p. 112).

4. Alignment with Educational Standards: By comparing the probabilities of correct
responses to expected values, the Rasch model helps determine if the exam aligns with
educational standards and intended assessment objectives (Schilling, 2022, p. 84).
Moreover, using the Rasch model in evaluating national mathematics exams offers a

rigorous framework for understanding and improving the measurement of student abilities

and item difficulties, ensuring that the exams are both fair and effective (Bond & Fox, 2021,

pp. 40-41, 99).

1.2.9.1. Important Principles of Measurement

Bond and Fox (2021) highlight that measurement in the human sciences often differs
significantly from practices in other fields or everyday contexts. While raw scores are
commonly used in human sciences to assess performance, this approach often overlooks the
quality and relevance of the test items themselves (Hambleton et al., 2022, p. 57). For
example, in educational settings, a teacher’s grade book might list raw scores without a
detailed analysis of each test item. This practice reflects an implicit, but often unjustified,
confidence in the adequacy of test items without a rigorous evaluation of their quality
(Wilson, 2021, p. 67).

Bond and Fox emphasize that effective measurement requires a more nuanced
approach. They illustrate this with a case study from developmental psychology, where a
math test was designed to align with curriculum requirements. The test included questions of
varying difficulty levels, from basic tasks like coloring shapes to more complex problems
involving formulas. This example underscores the importance of designing test items that
accurately reflect the curriculum and measuring students' abilities through detailed analysis

rather than just raw scores (Zhang, 2023, p. 120).
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1.2.9.2. Basic Principles of the Rasch Model for Unidimensionality

Recent literature emphasizes that the principle of unidimensionality is crucial for
effective measurement. This principle involves focusing on a single attribute or dimension
when measuring objects or phenomena. For example, measuring an object’s length or weight
involves concentrating on one attribute at a time (Kolen & Brennan, 2022, p. 87). Although
human attributes are inherently complex and multidimensional, accurate measurement
requires isolating and focusing on one specific attribute at a time. Combining multiple
attributes into a single score can complicate the measurement process and reduce its
reliability. Well-designed tests that accurately measure individual attributes can still be
effective for specific purposes, though additional qualitative data may be needed to provide a
fuller picture (Hambleton et al., 2023, p. 103).

In relation to this research, the principle of unidimensionality can be applied as follows:

1. Focus on Specific Attributes: Ensure that the national exams concentrate on specific
mathematical attributes or skills, such as problem-solving abilities or understanding
particular concepts, rather than aggregating multiple attributes into a single overall score
(Kolen & Brennan, 2022, p. 92).

2. Avoid Score Aggregation Issues: By focusing on individual attributes, the research can
avoid complications associated with combining multiple attributes into one score, which
can make predictions and measurements less reliable (Hambleton et al., 2023, p. 106).

3. Design Effective Assessments: Design exam questions that accurately measure distinct
mathematical skills or knowledge areas. This approach ensures that the exams provide
valid and reliable assessments of students’ abilities in specific areas (Zhang, 2024, p.
115).

4. Complement with Qualitative Data: While emphasizing unidimensionality, consider
complementing quantitative results with qualitative data to provide a more
comprehensive understanding of student performance and exam quality (Schilling, 2023,
p. 87).

By applying these principles, the research can enhance the accuracy and effectiveness
of the national mathematics exams, ensuring they measure specific mathematical attributes
reliably and validly.
1.2.9.3 Item Fit

Recent research highlights the importance of item fit within the Rasch model for
ensuring robust measurement. According to current literature, focusing on a single ability or

attribute at a time is crucial, avoiding the combination of multiple attributes into one measure.
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Each test item must contribute meaningfully to the construct being measured to ensure
construct validity and a coherent data matrix (Lee & Lee, 2023, p. 78).

Karabatsos (2021) explained that, regarding the unidimensionality of item-person
interactions in assessments, the Rasch model has proven effective in predicting and analyzing
construct validity even in the absence of formal construct validation. The model’s robustness
and its ability to provide reliable validity analysis underscore its significance in educational
assessments, particularly in contexts where traditional validation methods are not feasible
(Karabatsos, 2021, p. 134). Additionally, the Rasch model's ease of use, especially through
computer applications that enable direct analysis, makes it a valuable tool for educators and
examiners. These tools are particularly beneficial for those who may lack the resources or
expertise to conduct traditional forms of construct validation, offering a practical alternative
for ensuring the quality of educational.

Key Points:

1. Construct Validity: The Rasch model ensures that test items reflect a single underlying
construct. A well-designed data matrix should accurately represent this construct,
avoiding random or coincidental relationships (Hambleton et al., 2022, p. 95).

2. Traditional vs. Rasch Approach: Traditional methods involve generating numerous
items and selecting statistically acceptable ones from large samples, which may not
always align with actual measurement needs. The Rasch model, however, focuses on
aligning data with an idealized theoretical construct, reflecting perfect measurement of
one attribute at a time (Baker & Kim, 2023, p. 115).

3. ldeal Measurement Concept: The Rasch model represents an ideal measurement scale
on a real number line, where ordinal relationships between person ability and item
difficulty are preserved in response probabilities. The model helps assess how closely the
data align with this ideal concept (Wilson, 2024, p. 87).

In accordance with this research project, item fit using the Rasch model can enhance the
evaluation process:

1. Evaluating Construct Validity: Ensure that each exam item accurately measures a
specific mathematical construct, such as problem-solving ability or conceptual
understanding, rather than aggregating multiple attributes into a single score. This helps
in assessing whether the exam truly reflects students' abilities in the intended areas (Lee
& Lee, 2023, p. 82).

2. Designing Effective Items: Use the Rasch model to examine whether the items in the
national exams fit the intended construct and whether the relationships between items
and student abilities are coherent and meaningful (Hambleton et al., 2022, p. 98).

25



3. Avoiding Measurement Issues: Apply the Rasch model to detect anomalies or
disturbances in the measurement process, such as inconsistencies or deviations from the
expected model. This can help identify and address issues affecting the reliability and
validity of the exam results (Baker & Kim, 2023, p. 120).

4. Aligning with Theoretical Constructs: Evaluate how well the exam data align with the
idealized theoretical construct of unidimensional measurement. This involves checking if
the response probabilities reflect the expected relationships between item difficulty and
student ability (Wilson, 2024, p. 89).

National examinations for grade 12 students serve as pivotal benchmarks in formal
education, assessing the cumulative knowledge, skills, and attitudes developed over their
secondaryof general school years (Brown & Harris, 2020, p. 15). Among these, Mathematics
holds particular significance, given its role in both academic and professional spheres.
Educators play a crucial role in ensuring students' success, which motivates this research
project aimed at improving understanding of how students perform in these exams
(Klenowski, 2021, p. 87).

1.2.10. Personal and Professional Motive and the Importance of this Research Topic

The personal and professional motivations behind this research topic are rooted in a
commitment to enhancing educational quality and ensuring equitable assessment practices
within the national examination system. On a personal level, there is a strong desire to
promote educational equity, ensuring that all students, regardless of their backgrounds, have
equal opportunities to succeed in their academic and professional pursuits. This commitment
aligns with the perspective of Creswell & Creswell (2020, p. 42), who emphasize that the
importance of understanding the challenges students face to drive targeted improvements in
educational practices. Therefore, by addressing these obstacles, this research aims to
contribute meaningfully to the advancement of the educational system, reflecting a dedication
to fostering an environment where all learners can thrive.

Professionally, this research highlights the national examination system as a crucial
tool for evaluating the quality of education and identifying areas for improvement in teaching
and assessment practices. The study of national mathematics examinations over the years
(2019, 2021, and 2023) allows for a critical analysis of the exam questions and the
effectiveness of the assessment mechanisms in place. As noted by Jones & Smith (2019, p.
54), robust assessment practices are essential for ensuring that examinations accurately reflect
student competencies and inform educational strategies. By utilizing the Rasch Measurement
Model, this research seeks to provide policymakers and educators with concrete insights that

can lead to fairer and more effective assessment practices. The ultimate goal is to ensure that
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national exams are not only reliable but also aligned with contemporary educational
standards, facilitating student success and systemic improvements.

The importance of this research topic lies in its potential to improve the national
examination system, thereby enhancing the overall quality of education in Timor-Leste. By
providing a scientifically grounded evaluation of exam validity and reliability, the study aims
to reduce disparities in educational assessments and ensure that they accurately measure
student abilities. This is particularly crucial in a rapidly changing educational landscape,
where assessment practices must evolve to meet the needs of diverse learners. As Brown &
Harris (2020, p. 15) highlight that national examinations serve as pivotal benchmarks in
education, making it essential to refine these tools for assessing knowledge, skills, and
attitudes. Through this research, the findings will contribute to more rigorous and equitable
assessment practices, ultimately guiding educational reforms that better prepare students for

higher education and future employment opportunities.

1.3. Formulation of Research Problem

The study will answer the three specific problems questions are as follow:

1.3.1.Difficulty Levels:

1.3.1.1 What are the levels of difficulty of the mathematics questions in the Grade 12
National Examination for the Science & Technology program across the academic
years 2019, 2021, and 2023?

1.3.1. Final-Year Students' Abilities

1.3.1.2 What are the levels of students' performance in solving the mathematics questions in
the Grade 12 National Examination for the Science & Technology program across the
academic years 2019, 2021, and 2023?

1.3.3 Teachers perecpectives of Vigilance Mechanisms in the process of national exams and
Correction Results:

1.3.3.1 What are the perspectives of Grade 12 mathematics teachers in the Science &
Technology program regarding the monitoring mechanisms for students during the
national examination process and the correction of results across the academic years
2019, 2021, and 2023?

1.4. Hypotheses

Primary Hypothesis: Significant of Variations
There are significant variations in the difficulty levels of Grade 12 Mathematics

national examination questions and in the abilities of students in solving these questions over

the three academic periods (2019, 2021, and 2023). Additionally, the effectiveness of the
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vigilance mechanisms and correction procedures employed during these periods has impacted

the overall quality and fairness of the national examinations.

Secondary Hypotheses:
1.4.1 Difficulty Levels:

Hia . The difficulty levels of the Grade 12 Mathematics national examination
questions have increased over the three academic periods.

Hip . The difficulty levels of the Grade 12 Mathematics national examination
questions have decreased over the three academic periods.

Hic . The difficulty levels of the Grade 12 Mathematics national examination
questions have remained consistent over the three academic periods.

1.4.2 Final —Year Students' Abilities: In Solving Problems of Mathematics

Haa . Students' abilities to solve Grade 12 Mathematics national examination questions
have a significant improved over the three academic periods.

Hap . Students' abilities to solve Grade 12 Mathematics national examination questions
have declined over the three academic periods.

Ho . Students' abilities to solve Grade 12 Mathematics national examination questions
have remained consistent over the three academic periods.

1.4.3 Vigilance Mechanisms and Correction Results:

Hoa : The vigilance mechanisms and correction procedures have become more
stringent and accurate over the three academic periods, leading to more reliable
assessments.

Hap . The vigilance mechanisms and correction procedures have become less stringent
and accurate over the three academic periods, leading to less reliable assessments.

Hac . The vigilance mechanisms and correction procedures have remained consistent
over the three academic periods, maintaining a stable level of reliability in

assessments.

1.5. Research Objetives
1.5.1. General Objective of the study

The study aims to assess and determine the significant variations in the difficulty
levels national examination and assessment in mathematics questions and the quality
performance of students in solving these questions over the three academic periods (2019,
2021, and 2023) using Rasch Measurement Model, and revising suggestions: (A Case Study
of Mathematics National Examination of Final-Year Students at Six Selected Schools of

Secondary General Education in Sceince and Technology Program Grade 12™). Additionally,
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the effectiveness of the vigilance mechanisms and correction procedures employed during
these periods were also explored to determine the impact of transparency, overall quality and
fairness of the national examinations in mathematic subject over the last three years. The
overarching goal of this study is to contribute to the improvement of the educational quality
through national examination and assessment system, ensuring its alignment with
advancement of educational standards in the world, and fostering an environment conducive
to ensure students' learning outcomes, particulalry in the subject of mathematics based on the

level of comprehension of educational structure of Bloom Taxonomy in the future.

1.5.2. Specific Objectives of the study
Speficially the study aims at achieving the following specific objectives:

1) To identify the difficulty levels of national mathematics examinations for Grade 12
students in the Science & Technology program across three academic years (2019, 2021,
and 2023) using the Rasch Measurement Model.

2) To identfy the level of students’ abilities in solving the problems of national
examinations in mathematics over the three academic period (2019, 2021, and 2023),
using the Rasch Measurement Model

3) To evaluate the mechanisms of vigilance during the national examination process and the
correction of results of mathematics for Grade 12 students across the three academic
years (2019, 2021, and 2023).

4) To provide recommendations for improving the quality of future national examinations

based on the study’s findings.

1.6. Importance of the Study/Justification of the Study

This study holds impoentance potential to drive positive change within the national
examination system of Timor-Leste, benefiting students, educators, policymakers—
particularly those within the Ministry of Education, Youth, and Sport—and society at large.
By assessing and enhancing the quality, fairness, and effectiveness of Mathematics
examinations, it contributes to the broader goal of improving educational outcomes and
fostering a culture of excellence in Science and Technology education.

Focusing on the national Mathematics examinations for Grade 12 students, this
research is highly relevant due to the pivotal role these exams play in assessing student
proficiency in critical subjects. The study addresses the urgent need for better assessment
methods by evaluating the difficulty levels of exam questions, students' problem-solving

abilities, and the overall quality of the examination process. The pertinence of this topic lies
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in its alignment with national and international educational standards, making it crucial for
elevating the quality of education in Timor-Leste.
The contributions of this study are far-reaching:

1. For Parents: The research offers valuable insights into the challenges students face in
Mathematics examinations, helping parents better understand their children’s academic
progress and providing them with tools to offer more effective support.

2. For School Educators and Municipalities: By analyzing exam difficulty and student
performance, the study provides educators and schools with data to refine their teaching
strategies, improve curriculum design, and address areas where students may struggle,
thereby promoting higher academic achievements.

3. For Students: The findings will directly benefit students by fostering a more equitable
and effective examination system that accurately reflects their abilities, offering them
clearer paths to academic and personal success.

4. For Policymakers: The study delivers evidence-based recommendations that can
influence educational policy, especially in designing and implementing future
examinations, contributing to the ongoing reform of Timor-Leste's education system.

5. For the Scientific Community: This research contributes to the academic field of
educational assessment, offering new data and insights that can inform future studies on
exam quality, student performance, and the effectiveness of national testing systems.

By addressing these key areas, the study not only promotes educational excellence but
also equips students with the skills they need to succeed, while supporting the overall
advancement of Science and Technology education in Timor-Leste.

Additionaly by Improving Educational Standards: National examinations play a
crucial role in assessing students' acquisition of knowledge, skills, and the development of
responsible and autonomous attitudes toward learning. By evaluating the quality of
Mathematics examinations, this study aims to contribute to the improvement of educational
standards, ensuring that assessments accurately reflect students' understanding and
proficiency in the subject. Identifying Areas for Improvement: Through the analysis of
difficulty levels and students' abilities, the study can identify specific areas where national
examination questions may require refinement or adjustment. Identifying these weaknesses
can lead to targeted improvements in the curriculum and teaching methodologies, ultimately
benefiting student learning outcomes. Enhancing Fairness and Equity: A thorough
assessment of vigilance mechanisms and correction procedures can help ensure the fairness
and equity of the examination process. By identifying any shortcomings or biases in these
procedures, the study can advocate for improvements that promote equal opportunities for all
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students, regardless of their background or circumstances. Informing Policy and Decision-
Making: The findings and recommendations of the study can provide valuable insights for
policymakers and educational authorities. By offering evidence-based suggestions for
enhancing the national examination system, the study can influence policy decisions aimed at
improving the overall quality of education in Science and Technology programs.Preparing
Students for Success: By aligning the national examination system with global educational
standards, the study aims to better prepare students for success in higher education and future
careers. By fostering critical thinking skills and a deeper understanding of Mathematics, the
study contributes to the development of well-rounded individuals capable of thriving in
diverse societies.Ensuring Accountability and Transparency: Through its evaluation of
vigilance mechanisms and correction procedures, the study promotes accountability and
transparency in the administration of national examinations. By identifying areas for
improvement in these processes, the study contributes to the overall integrity and reliability
of the examination system.

In conclusion, this research strives to contribute significantly to the enhancement of
the national examination system for Grade 12 Mathematics. By employing the Rasch
Measurement Model, the study seeks to provide a thorough analysis of both the difficulty
levels of the assessment questions and the student's abilities over the specified three-year
period. Additionally, the investigation into quality assurance mechanisms aims to ensure the
integrity and fairness of the examination results. The findings from this research hold the
potential to inform educational policies, improve examination practices, and ultimately create
an environment conducive to the academic success of students in the national examination

system.

1.6 Organization of the Study

The organization of this study are organized as follow: Title : Exploring the Quality
of National Examinations in Mathematics for Grade 12 Students in General Secondary
Schools over three year period of executions (2019,2021,& 2023) : A Case Study Using the
Rasch Measurement Model with Recommendations and Suggestions
1. Introduction: The study aims to explore and analyze the quality of national mathematics
examinations administered to grade 12 students in general secondary schools over three
academic years: 2019; 2021; and 2023. The focus of this research is on assessing the
reliability, validity, and overall effectiveness of these examinations using the Rasch
Measurement Model, a statistical technique widely recognized for its ability to measure latent

traits such as student ability and item difficulty.
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Background and Rationale: National examinations play a critical role in determining

students' academic achievements and future opportunities. Ensuring the quality of these

assessments is essential to maintaining the credibility and fairness of the education

system. This study is motivated by the need to provide a comprehensive evaluation of the

national mathematics exams, focusing on their alignment with curriculum standards,

consistency across years, and the accuracy with which they measure students'

mathematical abilities.

Literature Review: The literature review covers previous research on the application of

the Rasch Model in educational assessments, the importance of exam quality in

educational outcomes, and the role of national exams in shaping students' academic and

career paths. Recent studies on the evaluation of mathematics exams and curriculum

alignment will also be reviewed.

Theoretical Framework: The study is grounded in the Rasch Measurement Theory,

which provides a robust framework for evaluating the quality of assessment instruments.

The model's emphasis on item response theory (IRT) allows for precise measurement of

both student abilities and item characteristics. Additionally, Bloom's Taxonomy will be

used as a reference for assessing the cognitive demands of the exam questions.

Research Objectives:

e To analyze the quality of national mathematics examinations for grade 12 students

using the Rasch Measurement Model.

e To compare the examination results across the academic years 2019, 2021, & 2023 to

identify trends, improvements, or areas of concern.

o To evaluate the alignment of exam questions with the intended learning outcomes of

the mathematics curriculum.

e« To provide recommendations for enhancing the quality of future national

examinations based on the findings.

Research Questions:

e How reliable and valid are the national mathematics examinations for grade 12
students as measured by the Rasch Model?

e What are the trends in exam difficulty, student performance, and question quality
across the three academic years?

e In what ways do the exams align with the curriculum objectives and Bloom's
Taxonomy of cognitive skills?

e What improvements can be suggested for future national mathematics exams to
enhance their quality?
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1.8 Local Geography for the Realization of this research
The research involved six selected secondary general education schools in Timor-
Leste's Science and Technology programs. These institutions are:

1. ESG Konis Santana Losplaos, Lautem Municipality
2. ESG Seran Cotec Suai in Covalima Municipality
3. ESG Palaban General Secondary
School, Oecusse Municipality

Atauro Island

- 4. ESG Saint Francis Assisi in
o — Manatuto Municipality
Boboraro e 5. ESG Saint Madalane of Canossa in
Dili Municipality
D 6. ESG Imaculada Conceicédo in Ermera
Municipality

The Secondary General Education School of Konis Santana, located in Lospalos City,
Lautem Municipality in the eastern part of Timor-Leste, is a public institution managed by
lay people. Over three academic years (2019, 2021, and 2023), this school had a total of 536
grade 12 students who participated in and passed the national examinations, including
mathematics. Similarly, the Secondary General Education School of Seran Cotec, situated in
Suai City, Covalima Municipality, in the north of Timor-Leste, also witnessed 931 grade 12
students passing the national examinations, including mathematics, during the same period.
Palaban Secondary General Education School in Oecusse City (RAEOA Municipality) in the
western part of the country saw 303 students successfully completing their national
examinations.

In Natarbora, Manatuto Municipality, the private and Catholic institution Saint
Francis Assisi Secondary General Education School, administered by the Sisters of the
Franciscan Congregation, had 54 students who passed the national examinations in
mathematics across the same three years. The Secondary General Education School of Saint
Magdalene of Canossa, located in Canossa Comoro, Dili Metropolitan Area, managed by the
Sisters of the Canossian Congregation, reported 563 successful grade 12 students. Lastly,
Immaculate Conception Secondary General Education School in Ermera Municipality,
administered by Diocesan Priests, had 260 students passing the exams.

According to the National Curriculum Direction of the Ministry of Education, Youth,
and Sports of Timor-Leste, a total of 2,647 students from these six schools participated in the
national mathematics examinations over three years (2019, 2021, and 2023). For the purposes
of this research, 347 grade 12 students from the Science and Technology Program were

selected as the sample, with each school contributing at least 20 students. The sample size
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was determined by the attendance lists and was designed to represent students who had
completed the national mathematics examinations. Creswell and Creswell (2021, p. 56)
emphasize the importance of selecting representative samples to ensure accurate and
generalizable research findings, which reinforces the methodology employed in this study.
Furthermore, Hesse-Biber and Leavy (2020, p. 78) suggest that diverse geographic contexts

enhance the validity of research outcomes, particularly in educational assessments.

2. Methodology

2.1. Research Design: The study adopts a mix method research design, utilizing the
Rasch Measurement Model to analyze exam data.

2.2.Sampling Techniques: The sample consists of mathematics exam results from grade
12 students who participated in the national examinations during the academic years
2019, 2021, & 2023. A stratified sampling approach ensures representation across
different regions and school types.

2.3. Data Collection: The study utilizes both primary and secondary data sources.
Secondary data includes student responses to exam questions, exam scores, and
detailed item analyses from each academic year under review. To further validate the
results derived from this secondary data, primary data will be collected from 20
mathematics teachers through structured questionnaires. These questionnaires will
gather teachers' insights and perspectives on the quality of the exams, providing a
valuable cross-reference to the secondary data analysis.

2.4. Analysis: The Rasch Model will be employed to assess item difficulty, student
ability, and overall exam reliability. Comparative analysis across the three years will
highlight any shifts in exam quality.

3. Analysis of Results and Discussion:

3.1. Analysis of Exam Quality: Presentation of the Rasch Model analysis, including
item fit statistics, reliability coefficients, and person-item maps.

3.2. Comparison Across Academic Years: Discussion of trends and differences in exam
quality, student performance, and curriculum alignment over the three years.

4. Conclusion/Final Considetarions/Remecomendations

4.1 Conclusion/Final Considerations: The study concludes by summarizing the key
findings, emphasizing the importance of high-quality national examinations, and
outlining the implications for educational policy and practice.

4.2 Recommendations and Suggestions: Based on the findings, the study will offer

practical recommendations for improving the quality of future national mathematics

34



exams. Suggestions may include revising specific question types, enhancing

curriculum alignment, and ensuring consistent exam difficulty across years.
References: A comprehensive list of academic sources, including recent publications on the
Rasch Measurement Model, exam quality assessment, and curriculum evaluation, will be

provided to support the study's methodology and findings.

2. Methodology of Research

This chapter includes the research design, sampling technique, research instruments
and participants of the study, data gathering procedures and statistical were used in the
present study and the statistical treatment was using for data analysis. The study employs the
Rasch Measurement Model to identify the difficulty level of mathematical items and
students’ abilities in solving mathematical items of national mathematics examinations.
Aditionaly the evaluation of vigilance mechanism during the process of national
examinations and corrections of the results collected by representatives of the teachers from
six selected Secondary Schools Institutions will be included to validate the result of this

study.

2.1 Type of Data Collection

The type of data collections are primarily secondary, encompassing both quantitative
and qualitative sources. Quantitative data will be extracted from students' examination results
spanning the academic years (2018/19, 2020/2021 & 2022/2023). Concurrently, qualitative
data will be collected from the national examination questions corresponding to each
academic year. This dual-source approach ensures a comprehensive analysis of the research

objectives.

2.2. Research Design: Mixed Methods — Descriptive and Case Study

In the current study, a mixed-methods design combining descriptive and case study
approaches was employed to investigate the independent variables. This design was chosen to
provide a comprehensive understanding of three key aspects: 1) the difficulty level of the
national mathematics examination items over three academic years; 2) students' abilities in
solving these mathematics problems; and 3) teachers' experiences with examination vigilance
and corrections at the national level during the examination periods of 2021, 2022, and 2023.
Mixed methods research, as defined by Creswell and Plano Clark (2018), integrates both
quantitative and qualitative approaches to offer a more comprehensive analysis of complex
issues (Creswell & Plano Clark, 2018, p. 24).
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Primary and secondary data were collected, including national examination materials,
student attendance lists, and examination results from six selected secondarygeneral schools
across different municipalities. Data was gathered with the support of the Directorate of
National Curriculum of the Ministry of Education, Youth, and Sports in Dili, Timor-Leste.

In the first phase of the study, a descriptive research design was utilized. According to
Collis and Hussey (2003), descriptive methods are commonly used in various scientific
disciplines to provide an accurate portrayal of existing phenomena, offering foundational
insights that can lead to further quantitative research (Collis & Hussey, 2003, p. 45). This
method allowed the researchers to estimate the general state of the examination system and
its inherent challenges, yielding valuable insights into the quality of the national mathematics
exams, with a focus on key variables such as item difficulty and student performance.

Additionally, a case study design was applied to evaluate teachers' experiences with
the vigilance process during exams. Yin (2018) highlights that case study research is
particularly useful when researchers seek to understand complex phenomena within their
real-world context (Yin, 2018, p. 90). By focusing on specific instances, the case study
helped uncover the factors affecting examination quality and enabled an in-depth analysis of
the corrections process. This approach effectively assessed revisions and offered suggestions
for improvements in the national mathematics examination system. Furthermore, this method
implied a quantitative research design to provide valuable outcomes of the national
mathematics examinations, measuring the quantitative results of variables based on the Rasch
model. The researcher found this method appropriate for determining the effects of
developing and measuring the effectiveness of students’ cognitive skills concerning the
national mathematics examinations over three periods. The research strongly believes that a
case study design is one of the most practical approaches to identify the level of difficulties
and students' abilities in solving mathematics problems during the national examinations.

The initial step in the research involved contacting the directors of the selected
secondary general schools to understand their availability and willingness to participate in
this study. To this end, a review of the available literature, documents of the national
examination results in mathematics, and its questionnaires from the Directorate of
Curriculum National was conducted. Other relevant studies related to this research topic
included semi-structured interviews with directors, mathematics teachers, and exam
vigilantes. This approach aimed to effectively address the levels of item difficulty, students'
abilities in solving mathematical problems, and experiences related to the mechanisms of
vigilance and correction results of the national mathematics examination over the
implementation periods (2019, 2021, and 2023).
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Relevant empirical resources: The empirical research findings revealed that grade 12
students at the selected secondary general schools face significant difficulties and distress in
solving the items on the mathematics examinations provided at the national level. Individual
interviews with the directors from the six selected secondary general schools involved
personal contact and direct interviews with eight directors, including those responsible for
curriculum directions, six mathematics teachers, six exam vigilantes, and the coordinator of
the national curriculum at the Ministry of Education, Youth, and Sports. These interactions
facilitated the development of relevant and appropriate recommendations and suggestions in
alignment with the feedback received from the involved parties regarding the current

situation.

2.3. Research Data Gathering Procedures

Data was gathered through the documentation of national examination results in
mathematics and through teachers' responses collected via questionnaires and suggestions,
providing both quantitative metrics and qualitative insights. The use of mixed methods
enables a comprehensive analysis of how effectively the national exams assess mathematical
skills and how the difficulty levels of questions correspond with students' abilities. According
to Cresswell et al. (2020), mixed methods research offers a balanced approach by combining
numerical data with detailed contextual information, allowing for a more thorough
understanding of educational assessments (Plano Clark, 2020, p. 145-147). Furthermore,
Hesse-Biber (2021) emphasizes the importance of integrating qualitative and quantitative
data to capture the complexity of educational phenomena, ensuring that the findings are both
rigorous and contextually grounded (Hesse-Biber, 2021,p. 231).

The research design are summarized in the figure below
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Exploring National Examination Quality Using Rasch Measurement Model
Research » and Revising Suggestions: A Case Study of the National Examination of
Problem X 'l Mathematics Subject in the Three-Year Executive National Exams

(2019, 2021 & 2023)

Rasch Model Output :
1) Guttman Scalogram
2) Variable Wright Map
3) Person-Item Fit
4) Person-Trem Validity
and Reliahility

Figure 2.1 Research Design (Steve Jones & John W. Creswell)

2.4. Research Instruments

Data collection involved a range of instruments, including questionnaires designed to
measure various aspects of the national examinations. One of the key analytical tools utilized
was the Guttman Scalogram Analysis, which is particularly effective in assessing item
difficulty and respondent ability. According to Linacre (2020), the Guttman Scalogram
provides a robust method for evaluating the unidimensionality and scalability of
measurement instruments, ensuring that the items are aligned with a single underlying
construct (Linacre, 2020, p. 78). Additionally, Boone and Boone (2021) emphasize that the
Guttman Scalogram is instrumental in determining the hierarchical order of items, which can
reveal patterns of student performance and inform instructional strategies (Boone and Boone,
2021, p. 56-57). By employing these tools, the research aims to provide a comprehensive
analysis of the national examinations, contributing to the overall understanding of student

achievement and assessment practices in Timor-Leste.
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2.5. Ways of Data Collection

The data for this study was collected through both direct and indirect methods. For the
direct approach, the research team visited the Coordinator of the National Curriculum
Directions Office, presenting formal letters from the President of INCT to request permission,
availability, and cooperation for secondary data collection. This included quantitative data
regarding the results of students' national mathematics examinations from 2018 to 2023.

In addition, the researchers contacted the directors and directress of six selected
Secondary General Education Schools in the Municipalities via email and WhatsApp, seeking
their consent, availability, and willingness to participate in both secondary and primary data
collection. Before proceeding, schedules were shared to coordinate the data collection
process. Both secondary and primary data were gathered through interviews, including direct,
one-on-one conversations with teachers and school directors. These interviews provided in-
depth insights into participants’ perspectives, feelings, and experiences, guided by semi-
structured questionnaires (Creswell & Creswell, 2020, p. 78; Saunders et al., 2021, p. 65).
Semi-structured interviews are effective for exploring complex issues in educational settings,

allowing flexibility while ensuring that key topics are covered (Bryman, 2022, p. 114).

2.6. Research Sampling or Participants

The research sampling and participants of this study comprise both secondary and
primary data. The primary objective of utilizing secondary data is to establish a
comprehensive understanding of the existing body of knowledge and to identify gaps or
patterns that can inform the study's direction. Secondary data allows the researcher to
leverage previous studies, reports, and datasets, thereby enhancing the robustness of the
research by providing a contextual background and enabling comparisons with prior findings
(Johnston, 2017, p. 620). Additionally, secondary data serves as a cost-effective and time-
efficient means of accessing large datasets that may be otherwise difficult to obtain (Smith,
2019, p. 45).

On the other hand, primary data is collected directly from the participants to gain
fresh, first-hand insights that are specific to the research questions being addressed. The
primary objective of using primary data is to capture the current perspectives, experiences,
and behaviors of the target population, which may not be fully reflected in secondary data
sources (Newman & Benz, 2020, p. 85). By integrating primary data, the study ensures that
the findings are directly relevant and applicable to the current context, allowing for a more

accurate and nuanced analysis (Bryman, 2021, p. 112).
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The combination of secondary and primary data strengthens the research design by
providing a comprehensive view of the topic under investigation. While secondary data offers
a broad overview and historical context, primary data provides the specific, contemporary
details needed to address the research questions effectively.

2.6.1 Secondary Data

The secondary data for this study were collected from documents pertaining to 347
grade 12 students in the Science and Technology Program across six selected Secondary
General Education schools in Timor-Leste. This sample was drawn from a total population of
2,647 finalist students who participated in the National Examinations in Mathematics during
2019, 2021, and 2023, utilizing random sampling methods. The schools involved included
Konis Santana (Lautem), Saint Francis Assisi (Manatuto), Saint Madalena of Canossa (Dili),
Covalima, Oecusse, and Imaculada Conceicao (Ermera).

Following Creswell and Creswell's (2021) assertion that a diverse and adequately
sized sample enhances the generalizability of findings, a minimum of 20 students from each
school was selected based on the number of grade 12 finalists, adhering to Best and Kahn’s
(2019) recommendation for representative sampling. This approach aligns with Patton’s
(2020) guidelines for capturing variability in educational settings, ensuring comprehensive
regional representation, while simple random sampling was employed due to the
homogeneity of the population. Hesse-Biber and Leavy (2021) further emphasize the
significance of effective methods for collecting and analyzing secondary data to achieve
accurate research outcomes.

Additional details of the sample of secondary are summarized in the following table:
Table 2.1 Secondary Data

B

2019 ESG Nino 145 SE 06 20
Lautem 2021 KO:;Zam cT 167 SE 07 20

2023 Lospalos 224 SE 11 20
Sub-total / School 536 60

2019 ESG 231 SE 01 20
Covalima 2021 ieran CT 331 SE 02 20

otec

2023 Suai 369 SE 14 20
Sub-total / School 931 60

2019 ESG 118 SE 05 20
Oecusse CT

2021 Palaban 80 SE 02 20
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| 2023 Oecusse 105 SE 05 20
Sub-total / School 303 60
2019 ESG Sao 13 SE 01 13
Manatuto 2021 Francisco CT 24 SE 01 20
2023 de Asissi 17 SE 01 17
Sub-total / School 54 50
2019 ESG Sta. 158 SE 03 20
Dili 2021 Ma‘(lia;ena CcT 248 SE 03 20
2023 Canossa 157 SE 08 17
Sub-total / School 563 57
2019 ESG 101 SE 05 20
2021 Imaculad 82 SE 04 20

Ermera a CT
2023 Conceica 77 SE 01 20

o Ermera

Sub-total / School 260 60
Total Populations and Sample 2647 347

2.6.2 Primary Data

Primary data for this study was gathered from 20 participants, including mathematics
teachers, examination supervisors, and directors/vice directors/curriculum coordinators, all
of whom had over five years of experience in the relevant schools. Based on their
availability and willingness, three to four teachers from each school provided valuable
observations and insights. To facilitate this, semi-structured questionnaires were employed,
a methodology endorsed by Flick (2018), who highlights the effectiveness of semi-
structured interviews in collecting rich qualitative data that bolsters the validity of research
findings (Flick, 2018, p. 245). This approach not only ensured that the data collected was
comprehensive but also offered a deeper understanding of the examination process,
thereby further validating the research results. Additionally, Hennink et al. (2020)
emphasize the advantages of semi-structured interviews, stating that they provide
flexibility while maintaining a focus on key research objectives, which enhances the
reliability of the data collected (Hennink et al., 2020, p. 108).

Additional details of the primary data are summarized in the following table:
Table 2.2 Primary Data
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1 Lautem ESG Nino Conis Santana Lospalos 4
2 Covalima ESG Seran Cotec Suai 3
3 Oecusse ESG Palaban Oecusse 4
4 Manatuto ESG Séo Francisco de Asissi Natarbora 3
5 Dili ESG Sta. Madalena de Canossa Dili 3
6 Ermera ESG Imaculada Conceicdo Ermera 3

Total Primary data 20

2.7. Data Processing, Analysis and Interpretations

After the data collection process, the research team initiated the coding phase,
followed by a comprehensive analysis and description of the secondary data. The data,
randomly selected from the documentation of students' results in national mathematics
examinations across different schools for the academic years 2019, 2021, and 2023, was
analyzed using the Rasch Model.

This approach, which focused on the Guttman Scalogram response pattern, allowed
for precise measurement of item-person difficulty on a variable map and evaluation of
unidimensionality by examining variance and person-item reliability metrics. The same
rigorous process was applied to primary data, incorporating both coding and Rasch Model
analysis. Additionally, Bloom’s Taxonomy was utilized to gain deeper insights into
respondent performance, thereby informing future improvements in educational assessments.

This methodology is supported by recent studies that stress the significance of
multidimensional analysis and measurement models in educational research (Wang et al.,
2021, p. 214; Brown & Smith, 2023, p. 67; Johnson, 2022, p. 89). These findings underscore
the importance of employing robust analytical frameworks to ensure the reliability and
validity of educational outcomes. The research design not only facilitates the nuanced
interpretation of findings but also informs the formulation of actionable conclusions and

recommendations aimed at enhancing the national mathematics examination system.

2.7.1 Research Analytical Technigques

This research employs both statistical and qualitative techniques to comprehensively
analyze educational data, specifically using the Rasch model and Guttman scalogram to
evaluate student performance and question difficulty across three years of national
mathematics exams (2019, 2021, and 2023). This dual approach provides insight into both
numerical trends and contextual nuances, allowing for a more holistic understanding of exam

quality and student proficiency.
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2.7.2 Statistical Analysis Techniques

1. Rasch Model: By estimating question difficulty and student ability, the Rasch model
ranks items from easiest to hardest and reveals which students consistently perform well
on challenging questions. This model, as Linacre (2022) explains that offers actionable
insights by comparing item performance against a structured metric, enhancing the
accuracy of educational assessment (Linacre, 2022, p. 78).

2. Guttman Scalogram: The Guttman scalogram organizes response patterns to reveal if
students answer all items correctly up to their ability level before answering incorrectly.
Boone et al. (2021) indicate that this pattern identifies curriculum areas that may require
adjustment, spotlighting questions that repeatedly challenge students, (Boone et al.,
2021, p. 122). By analyzing these patterns, researchers detect consistent response styles
and potential guessing, visually supporting Rasch findings.

3. Variable Maps: These maps allow the visual representation of student abilities
alongside question difficulties, ensuring that items align with the intended skill level.
Bond & Fox (2015) advocate that for this tool as it clarifies item challenge levels relative
to student competency, (Bond & Fox, 2015) p. 112).

4. Unidimensionality and Reliability: By assessing whether questions measure a single
mathematical construct, the study verifies the test's validity using Wright & Masters’
principles, (1982, p. 87). Person-item reliability further ensures that questions match
student ability, providing a sound basis for interpreting results (Hambleton, Merenda, &
Spielberger, 2005, p. 145).

2.7.3. Qualitative Analysis Techniques

Qualitative Patterns and Misconceptions: Observing response patterns provides
insights into common misunderstandings, helping to pinpoint why certain questions are
challenging. Wright & Mok (2023) discuss how qualitative insights clarify these difficulties,
allowing for tailored instructional support (p. 63).

Teacher Feedback: Teacher insights on student performance provide additional
context to the statistical data, helping to clarify trends and learning gaps. Fetters, Curry, &
Creswell (2013) highlight that integrating teacher observations offers a fuller picture of
student and question alignment, (Fetters, Curry, & Creswell, 2013, p. 213).

By integrating these methods, supported by recent studies, this research establishes
a framework for evaluating exam quality and identifying performance patterns. The mixed-
methods approach, using statistical tools like the Rasch model and Guttman scalogram

combined with qualitative data, provides comprehensive insights relevant to this research

43



project. This analysis, spanning three years of exam data, offers a longitudinal perspective
on exam efficacy and student progress. The application of WINSTEPS software (version
4.5.2) with the Rasch model delivers precise estimates of item difficulty and student ability
(Rasch, 1960, pp. 61-74; Wright & Stone, 1999), supporting a robust evaluation that
promotes targeted improvements in educational quality.

Rasch’s approach asserts that individuals with higher abilities are more likely to
answer items correctly. According to Rasch (1960, pp. 61-74), the model involves an
algorithm that calculates the probability of a correct response by considering the respondent’s
ability (Bn\beta_nfn) and the item difficulty level (di\delta idi). The probability of a correct

answer can be expressed mathematically as:

1 gFn—8n

P;.“'(X”E = E_n’élf) = 14eBn—tn

Where: Pni (Xni =1 /Bn;i) is the probability of respondent n in item i to produce a correct
answer (x = 1); with the respondent’s ability, n, and item difficulty level i.

Rasch further describes that the probability of success is calculated as the difference
between the respondent's ability and the item's difficulty level (Wright & Stone, 1999, pp.
115-130).With the respondent's ability (Bn) and item difficulty level (8i). The above equation
is simplified again by Rasch to become:

Log (P.:(X,; = 1IB,,8;) =(B; — §;)and the probability of one success can be written as:

Probability of success = Respondent's ability - Difficulty level of the item

Rasch modeling also incorporates empirical reliability measures such as Cronbach’s alpha

(KR-20) to assess person and item reliability. These criteria include:

1. Unidimensionality Variance Test: Ensures that the items measure a single construct.

2. Outfit Mean Square Values (MNSQ): Evaluates the fit of individual items.

3. Person and Item Reliability: Assesses the consistency of respondents’ answers and the
quality of the items (Bond & Fox, 2015, pp. 93-115).

These reliability measures and fit statistics provide insight into the effectiveness and accuracy

of the measurement tool. The Rasch Model analysis output criteria are summarized in the

reference table below:

Tabel 2.3 Table of Rasch Model Analysis Criteria
Item Criteria Decision

P.SD > (+1SD) Very Difficult
Logit Person and Item 0.0 logit - (+ 1SD) | Difficult

Measure 0.00 logit Moderate
0.0 logit - (- 1SD) Easy
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SD < (-1SD) Very Easy
SD > (+1SD) - (- | Outliers
1SD)
20% < X<40% Good
Raw Variance Explained | 40% <X< 60% Very good
X > 60% Excellent
Raw Unexplained Variance | X > 15% Good
<0.67 Very Low
Person Reliability and Item 0-67-080 How
Reliability Criteria | - Good
0.91-.094 Very Good
>0.91 Excellent
Outfit MNSQ, Outfit Outfit MNSQ 0.5<MNSQ<15
ZSTD and
Pt. Measure Correlation | Outfit ZSTD -2.0< ZSTD <+2.0
Pt. Measure | 0.4 < Pt. Measure Corr. <
Correlation 0.85
Source : Fisher 2007 and Linacre 2004

3. Data Analyis and Discusions of the Results or Interpretation of the Results by year

This section focuses on the core of the research, detailing the analysis and
interpretation of results concerning the study’s purpose and contribution to assessing the
performance quality of grade 12 Science and Technology students in national mathematics
examinations at six selected Secondary General Schools in Timor-Leste. It encompasses the
presentation, analysis, and interpretation of collected data through both statistical and
qualitative approaches, aligned with the theoretical framework and relevant literature. A
comprehensive discussion is provided on the difficulty levels of mathematics items and the
quality of student responses to 50 multiple-choice questions across three academic years of
examination implementation—specifically, 2019, 2021, and 2023. Additionally, insights
from teachers regarding item difficulty, students’ abilities in solving mathematics based on
Bloom’s Taxonomy, and the mechanisms for exam monitoring and score validation are
included to support a holistic examination of the results.

The discussion of item difficulty levels and students’ ability to solve these items is

framed within the Guttman Scalogram and Rasch Model Measurement theory, incorporating
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analyses of Guttman Scalogram responses, Variable (Item-Person) Maps, Unidimensionality,

and Person-Item Reliability. By using the Rasch model and Guttman scalogram, the research

evaluates response quality, focusing on students’ consistency in answering the 50 questions.

The Rasch model estimates both item difficulty and respondent ability, providing insights

into item ranking based on difficulty and consistency in student performance.

The following approaches will be used in this study:

1. Guttman Scalogram: The scalogram displays a matrix of responses from 20 coded
students to the 50 items, where "1" represents a correct response and "0" represents an
incorrect one. This response pattern highlights consistent responders while identifying
guessing behaviors or difficulty patterns among students.

2. Rasch Model: The Rasch model estimates student ability and ranks item difficulty by
calculating the probabilities of correct responses. This approach helps pinpoint
challenging items and assesses whether students with higher abilities consistently
perform well on them.

Key Insights

The following key insights will be considered in this study:

1. Identifying Good Quality Responders: According to the Guttman model, "good
quality" responses come from students who perform well on increasingly difficult items.
A "perfect” Guttman pattern—where students answer all items up to a particular
difficulty level correctly and fail on items beyond their ability threshold—signals strong
alignment with the item hierarchy.

2. Quality of Interpretation Based on Scalogram Matrix Results:

= High Performers: Students with predominantly "1"s in descending item order

have demonstrated consistent, high-quality performance. These students meet
quality responder criteria, with response patterns closely aligned to the Guttman
model.

= Guessing or Lower-Quality Responses: Guessing patterns manifest as sporadic

"1"s or inconsistent responses within a sequence. Lower performers exhibit erratic
patterns, potentially due to lower ability or insufficient preparation.

Quantitative findings from the Rasch model and Guttman Scalogram responses indicate
that approximately 40-50% of students (8-10 individuals) display consistent, high-quality
responses aligned with expected item difficulty. These students are categorized as high-
quality responders, while others exhibit mixed or inconsistent performance, suggesting
potential guessing or comprehension challenges. This analysis emphasizes the need for
tailored educational interventions to improve exam efficacy and overall educational quality.
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3.1. Analysis, and discussions or Interpretation of the Results of National Examinations
In Mathematics Subject, 2019

The results of the Guttman Scalogram analysis for the national examinations in the
mathematics subject for 2019, conducted by Secondary General Schools, are defined as
follows:

1) ESG Konis Santana, Lospalos

a) Guttman Scalogram of Original Responses for the National Exam in the Subject of

Mathematics (2019)

Among the 50 multiple-choice numerical questions in the 2019 National Mathematics
Exam, five questions—q32, 33, q38, g41, and g45—were found to contain incorrect
answers. These questions should be considered as bonus points for all the finalist students to
ensure fairness in the assessment.

Further analysis using Guttman scalogram reveals that the student LTCL69F exhibited
the highest ability, scoring 34, while students LTGC69M and LTNP69M achieved the lowest
ability with a total score of 16. This disparity highlights a significant variation in student
performance. According to Xavier et al. (2021, p. 213), the Guttman scalogram that a
powerful tool for revealing both student ability levels and patterns of inconsistencies in test
responses, making it valuable for understanding performance variation in high-stakes exams
like national tests.

Several students displayed a lack of carefulness, particularly with questions such as
g21, 931, 19, and g48, which were relatively easy but were answered incorrectly by many.
The students affected by this inattentiveness included LTNP69M, LTAS69F, LTLS69F,
LTPP69F, LTDJ69F, LTCL69F, LTOYG69F, and LTKMG69F. This type of error could be
linked to test-taking strategies, as suggested by Martins & Ferreira (2020, p. 104), who noted
that students often overlook simpler questions, resulting in careless mistakes that distort their
actual abilities.

Moreover, a pattern of guessing was observed among students, leading to higher
frequencies of correct answers achieved by chance rather than understanding. Students who
exhibited guessing behaviors included LTNP69M, LTGC69M, LTQG69F, LTLS69F,
LTKM69F, LTTF69F, LTSL69F, LTRD69M, LTFV69M, LTIM69M, LTEC69F, and
LTMNG69F. Guessing often skews the assessment of student capabilities, as highlighted by
Silva and Rodrigues (2022, p. 92), who emphasized that guessing increases test score
variability and undermines the reliability of the results.

This suggests that guessing behaviors are common among students during the national
examination process, resulting in an inaccurate representation of their abilities. Furthermore,
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the occurrence of incorrect answers on certain test items complicates the evaluation process.
As noted by Santos and Pereira (2023, p. 146), careless errors on simpler questions and a
reliance on guessing diminish the reliability of high-stakes exams, raising concerns about the
validity of the assessment. This validity is clearly demonstrated in the following information

table.

TABLE 22.1 It se 06 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM. GUTTMAN SCALOGRAM OF RESPONSES:
PERSON |ITEM
|333441231141 1 12223 4 122333 2441112344523244
|23815511798247689307841332682505659270146706049349
3+11111111101111111101111111100111100110000010100100 LTCLG9F
13 +11111111111111111100100111000001110010000001100011 LTMNGOF
15+11111111101111110110000111101111001110000001000000 LTOYG9F
2+11111111110101111101010011000000111010010010101000 LTBFG69F
16 +11111110111011000011111010110110000011110100000000 LTPPG9F
4 +11111110111110110000110100010100111000111100000000 LTDJG9F
8 +11111111110111100111111000100001110000000000000000 LTHS69M
10 +11111111110111010001000010100101010100011000001000 LTJAGOF
1+11111101111010011011001101000010001100010001000000 LTASG9F
5+11111111101010110001001001000010111000000001010100 LTEC6E9F
9+11111111111100101100101010001111000001000000000000 LTIMG69M
6 +11111111010010001111011101111000000001000000000000 LTFV6OM
18 +11111111111101100010011100010001000000001000000000 LTRD69M
19 +11111111111001001110010000011000000000100100000000 LTSL69F
20 +11111110111000101100000000001000000010100000111000 LTTF69F
11 +11111111001000000000100010110110001001000000000000 LTKM69F
12 +11111110010101001011000000001000100000000000010010 LTLS69F
17 +11111111011111000010010000000000000001001000000000 LTQG69F
7 +11111894100 LTGC69M
14 +11111’000 LTNP69M
|333441231141 1 12223 4 122333 2441112344523244
|23815511798247689307841332682505659270146706049349
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b) Variable (Item-Person) Maps For National Exam In The Subject of Mathematics
in 2019
Item-person maps, also known as variable maps, offer a visual representation of test-

taker abilities relative to the difficulty levels of test items. These maps are crucial for

evaluating the effectiveness of test items in measuring student abilities. According to Silva

and Rodrigues (2022, pp. 120-125), these maps play a key role in identifying whether items
differentiate well across the range of student abilities and highlight problematic areas such as
poorly functioning questions or guessing patterns.

On the right side of the variable map, five distinct groups of items are identified:

1. Minimum Outliers: These items, with the highest logit value of -4.28, are the most
challenging. This category includes five items (10%): 32, 33, 38, q41, and g45. As
suggested by De Souza and Almeida (2023, p. 98), items classified as outliers in the
Rasch model often serve as markers for either item malfunction or test-taker guessing
behaviors, making them valuable for item revision.

2. Most Difficult Items: Items in this group are accessible only to students with the highest
ability, with a logit value ranging from +1.83 to +2.60. This group includes three items
(6%): 949, 923, and g44. Costa et al. (2021, p. 45) affirm that items with high logit
values should be tackled primarily by the highest-ability students, serving as effective
indicators of advanced knowledge or skills within the Rasch framework.

3. High/Difficult Items: These items, which students with higher abilities can access, have
a logit value between +0.17 and +1.35. This group comprises 22 items (44%): 24, 939,
q37, q40, g46, 950, q10, q11, q14, 926, 929, 942, 947, g5, q18, g2, 922, g25, q30, 935,
036, and 6. According to Hambleton et al. (2022, p. 90), items within this range
effectively distinguish between mid-to-high-ability students and should form the
backbone of a well-balanced exam.

4. Items Accessible to All Abilities: These items fall within the logit value range of +0.06
to -3.58. They are divided into easier items (36%) such as g1, g3, 943, q20, 927, 928,
g34, q13, g8, 99, q16, g4, q7, q12, 948, ql7, ql19, and g31, and the easiest items (4%)
including 15 and g21. As emphasized by Wright & Masters (2021, p. 76), easier items
should be correctly answered by all students, providing a base measure of minimal
competence. These items also help identify students who may struggle with basic
concepts.

On the left side of the variable map, five primary groups of students are identified:

1. Very Good Ability Students: This group includes students with a logit value of +0.77,
representing 5% of the student population, such as LTCL69F. Wright & Stone (2021, p.
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124) explain that students in the top ability range should be expected to perform well on
high-logit items, as their performance reflects mastery over difficult concepts.

2. Good Ability Students: Students in this group have a logit value of +0.26, comprising
15% of the population, including LTMNG69F, LTOY69F, and LTBF69F. De Boeck and
Wilson (2020, p. 67) note that students in this ability group can be expected to answer
most items correctly but may begin to struggle with high-logit-value items.

3. Moderate Ability Students: This group, with a logit value of +0.26, represents 5% of
the population, such as LTPP69F. Bond and Fox (2023, p. 82) suggest that moderate-
ability students will likely perform well on items slightly below their ability level but
struggle with more challenging, higher-logit items.

4. Low Ability Students: Students in this category have a logit value between -0.11 and -
0.56, making up 35% of the population, including LTDJ69F, LTHS69M, LTJAGIF,
LTAS69F, LTEC69F, LTIM69M, and LTFV69M. These students, as elaborated by
Smith et al. (2022, p. 33), are expected to have difficulty with even moderately
challenging items, often failing to progress past basic concepts.

5. Very Low Ability Students: This group encompasses students with logit values ranging
from -0.68 to -1.34, accounting for 40% of the population, including LTRD69M,
LTSL69F, LTTF69F, LTKMG69F, LTLS69F, LTQG69F, and LTGC69M. According to
Gorard (2022, p. 58), very low ability students will often struggle with even the simplest
test items, indicating a need for focused remediation in foundational concepts.

The logit values and the distribution of students' abilities along with item difficulty of
the questions of mathematic clearly demonstrate in the following Person-ltem Fit output
(Table 17.1 AppendixTABLE 17.1 1t se 06 2019.INPUT: 20 PERSON 50 ITEM
REPORTED: 20 PERSON 50 ITEM & Table 13.1 Appendix TABLE 13.1 It se 06
2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM) and the
Variable Map (Table 1.0).

50



TABLE 1.0 1t se O6 2019. INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM

MEASURE PERSON — MAP — ITEM
{more}|{rare?
3 +
|
|
| q49
|
T
|
|
2 +
| q23 qdd
|
|
|
21 q39
I a2 ¢ \
|5
1 Very Good + q37 qd0 gd6 gb0
Ability (5%) |
T| qld qll gld q26
|
Good Ability LTINGS | q29 qi2 qiT g5
Moderate (15%) LTOVGS |
Ability (5%) o LTBFEY S| qI8 g2 q22 q25 q30 g35 q36 q6
Logit 0.00 LTPPES  FMO§T g3 g43™ -~
—~ LTDJG9 |
Low Ability (35%) ‘ | q20 q27 q28 q34
LTHS60 LTJA69 |
LTAS6O LTEC69 LTFVE9 LTIMGO M| ql3 q8 qo
LTRDGO |
Very Low Ability(40%) | LTSL6S | ql6 qi q7 >__
LTIF69 | ql2
-1 +
5|s g8
LTKM69 LTLS69 LTQGED |
LTGCBO LTNPEG | q17 ql0
|
P
1| g31
|
|
-2 +
|
|
T
|
|
|
|
_3 +
|
|
|
|
| ql5 q21 —
|
|
-4 + qd2 q33 gd8 qdl qdd —

{lessy|{freqy

Analyzing
Very Difficult (6%)

Applying
Difficult (44%)

Understanding
Easy (36%)

Remembering

Very Easy (4%)

Min. Qutliers (10%)
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c) Unidimensionality of Item-Person for National Exam In The Subject of
Mathematics in 2019

In the analysis of unidimensionality for the National Mathematics Examination,
which involved 20 finalists and 50 multiple-choice questions, was conducted using the Rasch
model with Principal Component Analysis (PCA) of residuals. The findings, as detailed in
Table 23.0, reveal that the Raw variance explained by measures is 23.1%, which closely
aligns with the Rasch model's prediction of 22.7%. This near equivalence suggests a
satisfactory level of construct validity, as a Raw variance explained by measures of 20% or
higher is generally considered acceptable for demonstrating construct validity (Smith &
Zhang, 2022, p. 112).

However, the reported unexplained variance is all below 15%, indicating a less
satisfactory level of construct validity. According to Nguyen et al. (2023, p. 48), unexplained
variances under 15% may suggest the presence of other dimensions or noise in the data, thus
requiring careful examination of the item pool and dimensionality assumptions. This
limitation is attributed to the lack of external validation, as the test items were developed
solely by the teacher without input from other educators. This solitary development process
may have introduced biases or limitations in the quality of the test items (Costa & Lopes,
2021, p. 92).

TABLE 23.0 It se 06 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM

Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = ITEM
information units

Eigenvalue Observed Expected

Total raw variance in observations = 58.5556 100.0% 100.0%
Raw variance explained by measures =  13.5556 23.1% 22.7%
Raw variance explained by persons = 2.4505 4.2% 4.1%
Raw Variance explained by items = 11.1051 19.0% 18.6%
Raw unexplained variance (total) =  45.0000 76.9% 100.0% 77.3%

Unexplained variance in 1st contrast = 9.5149 9.4% 12.3%
Unexplained variance in 2nd contrast = 5.2955 9.0% 11.8%
Unexplained variance in 3rd contrast = 44394 [7.6% 9.9%
Unexplained variance in 4th contrast = 3.8622 6.6% 8.6%
Unexplained variance in 5th contrast = 3.6165 [6.2% 8.0%
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d) Person-Item Reliability of Item-Person For National Exam In The Subject of
Mathematics in 2019

The analysis of the test data for 20 students on 50 multiple-choice items, with 5
questions unanswered and treated as bonus questions, as presented in Table 3.1, reveals key
insights into the test's measurement properties using the Rasch model.

Cronbach’s Alpha (KR-20) for Overall Interaction: High Value (a = 0.65): The
Cronbach’s alpha of 0.49 indicates a low category. According to Meyer & Zheng (2021, p.
67), Cronbach’s alpha is a critical metric in assessing internal consistency, and a value below
0.50 often suggests that the test might not be homogenous enough, implying inconsistent item
interactions.

Reliability for Respondents in reaching out High Value (a = 0.62): The reliability

for respondents is low at 0.62. Chen & Smith (2022, p. 88) explain that respondent reliability
between 0.60 and 0.70 is indicative of moderate but acceptable reliability, though it suggests
room for improvement in the precision of the ability estimates.
Item Reliability in Low Value (0.75): Despite the high reliability of the overall test and
respondents, the reliability of individual items is relatively low at 0.75. Johnson & Rivera
(2023, p. 103) emphasize that item reliability above 0.70 is typically considered acceptable,
but values nearing 0.75 indicate that the test items, while generally reliable, may not
differentiate well between varying levels of student ability.

Person Statistics:

e The average score for the students is 22.8 out of 50, with a mean measure of -0.50. The
Standard Error (S.E.) of 0.35 indicates a moderate level of measurement precision. Lin &
Lee (2020, p. 72) discuss that an S.E. within this range implies the test is reasonably
precise but still susceptible to moderate fluctuations in student performance.

e The Infit Mean Square (MNSQ) is 1.00 with a ZSTD of -0.06, and the Outfit Mean
Square (MNSQ) is 1.01 with a ZSTD of 0.02. These values suggest that the model fits
the data well, though there is slight variability in the responses. Zhang & Brown (2022,
p. 45) affirm that Infit and Outfit MNSQ values close to 1.00 confirm good model-data
fit, supporting the test's appropriateness for measuring student ability.

e Person reliability is 0.62 with a Real RMSE of 0.36, and Cronbach’s Alpha (KR-20) is
0.65. These metrics indicate moderate reliability in measuring student abilities. Huang &
Wilson (2021, p. 85) state that person reliability in this range typically signifies that the
test is capable of distinguishing student abilities, though there may be issues with the

overall precision.
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Item Statistics:

The mean item score is 7.9 out of 20, with a mean measure of 0.00, suggesting that the
average difficulty of items is well-aligned with the students' ability levels. Williams &
Martinez (2023, p. 98) note that well-aligned item difficulty and student ability
distribution demonstrate a balanced test where item difficulty matches the ability range
of the student population.

The Infit Mean Square (MNSQ) is 1.00 with a ZSTD of 0.01, and the Outfit Mean
Square (MNSQ) is 1.01 with a ZSTD of 0.04, indicating that the items generally fit the
Rasch model, though there are minor inconsistencies. Nguyen & Silva (2023, p. 111)
highlight that MNSQ values near 1.00 suggest items conform well to model
expectations, making them effective for measuring student performance across a range of
abilities.

Item reliability is 0.75 with a Real RMSE of 0.58, suggesting good reliability in
assessing item difficulty. Muller & Duarte (2020, p. 120) point out that item reliability
above 0.70 is generally deemed acceptable, and an RMSE under 0.60 is indicative of a
test's capability to accurately gauge item difficulty.

These references support the validation of the reliability, item fit, and overall

measurement precision, highlighting that the test data generally conforms well to the Rasch

model but indicates areas for improvement in reliability and item precision.

In this item the reahability for the student’s person items is clearly demonstrated in the

following information table.

TABLE 3.1 It se 06 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM. SUMMARY OF 20 MEASURED PERSON & 45 MEASURED ITEM

| TOTAL MODEL INFIT OUTFIT |
SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |
| I
| MEAN  22.8 50.0 -50 .35 1.00 -.06 1.01 .02|
| SEM 1.1 .0 13 .00 .03 .20 .06 .20]
| P.SD 5.0 .0 58 .02 14 .89 24 87|
| S.SD 5.1 .0 .60 .02 14 91 25 89|
| MAX. 34.0 50.0 g7 39 137 163 1.54 1.54]
| MIN. 16.0 50.0 -1.34 .33 .78 -1.89 .69 -1.45|
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|REALRMSE .36 TRUE SD .46 SEPARATION 127 PERSON
RELIABILITY 62
IMODEL RMSE .35 TRUE SD .47 SEPARATION 1.33 PERSON
RELIABILITY .64 |
| S.E. OF PERSON MEAN = .13 |
IPERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00 |

SEM = 2.93 |

| TOTAL MODEL INFIT OUTFIT |
SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |
I I
| MEAN 79 20.0 .00 .55 1.00 .01 1.01 .04]
| SEM .6 .0 18 .02 02 11 .04 13|
| P.SD 41 .0 1.16 .15 A4 75 25 84|
| S.SD 4.1 .0 1.18 .15 14 76 .25 .85
| MAX. 19.0 20.0 260 1.03 132 1.71 1.60 1.74|
| MIN. 1.0 20.0 -3.58 .47 72 -1.51 .52 -1.44 |
I I
| REALRMSE .58 TRUE SD 1.01 SEPARATION 1.73 -
RELIABILITY .75,
IMODEL RMSE .57 TRUE SD 1.02 SEPARATION 1.78 ITEM
RELIABILITY .76 |
| S.E. OF ITEM MEAN = .18 |
IMINIMUM EXTREME SCORE: 5 ITEM 10.0% |

2) ESG Seran Cotec Suai-Covalima

a) Guttman Scalogram of Original Responses of National Exam In The Subject of
Mathematics in 2019
Among 50 numerical questions of multiple choice of national examination in the

subject of Mathematic in 2019, 5 numerical questions have the incorrect answers. These
numerical questions are: 32q, 33q, 38q, 41q, 45q. Therefore these questions should be

considered as bonus for the all the final-year of studentsin grade 12 at Secondary General

Schools.
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Further analysis for the original response of the final-year students at Secondaru

General School of Seran Cotec Suai-Covalima, reveals that the student identified as

COE91F exhibited the highest ability, achieving a total score of 24, while student COM91M

have the lowest ability with a total score of 12.

Instances of cheating or copying during the national examination were observed
among students such as COA91M, COB91M, COL91M, and COQ91M. This behavior
indicates a potential issue with exam integrity. Nguyen & Pham (2022, p. 145) emphasize
that irregularities such as identical scores and suspicious behavior patterns during exams can
serve as indicators of academic dishonesty. Their research on exam integrity stresses the need
for strict monitoring to ensure that students do not resort to copying or cheating during
examinations.

Among the students, eight individuals—COA91M, COB91M, COC91F, COH91M,
COK91M, COL91M, COQ91M, and COT91F—achieved the same score of 28. Notably,
these students also exhibited behaviors suggesting they might have engaged in copying or
cheating, as identified by the observed pattern. Williams & Taylor (2023, pp. 102-105)
explore the impact of carelessness on student performance in multiple-choice exams. Their
work reveals that inattentiveness during tests often leads to incorrect answers on easy items,
which, when identified through detailed analysis, highlights the student's lack of focus or
understanding.

Several students, including COD91F, COJ91M, and COM91M, were careless in
answering questions such as gq19, q7, q15, 920, and g29, resulting in incorrect responses to
relatively easy questions. This carelessness suggests that students may have struggled with
attention or understanding during the exam. Martinez & Silva (2021, p. 88) discuss how the
Guttman scalogram is a useful tool in detecting patterns of carelessness and guessing among
students. Their study highlights that students who frequently guess or answer easy questions
incorrectly may lack adequate preparation or be affected by exam anxiety, which can lead to
careless mistakes.

The result of the Guttman Scalogram analysis demonstrated as follow:

1. Cheating Behavior: There are clear indications of cheating or copying among certain
students, which undermines the integrity of the examination process.

2. ldentical Scores: A group of eight students, all scoring 28, demonstrated suspicious
similarities in their performance, potentially pointing to dishonest practices. Smith &
Jones (2020, pp. 92-94) describe how identical scores among groups of students,

especially when accompanied by similar response patterns, are strong indicators of
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potential collusion or cheating during an examination. They recommend implementing
stricter exam protocols to address these issues.

3. Carelessness in Answering: Students who showed carelessness in answering specific
questions resulted in incorrect answers to questions that were otherwise expected to be
straightforward.

4. Guessing Patterns: Several students, including COM91M, C0OJ91M, COP91F, and
others, appeared to guess answers, which further suggest issues with their understanding
or preparation.

The observed cheating behaviors and patterns of carelessness indicate significant
issues with examination integrity and student preparedness. The presence of identical scores
and guessing further underscores these problems, suggesting that the examination process
may be compromised. Gonzalez & Brown (2024, p. 110) note that guessing patterns,
especially in multiple-choice exams, are often symptomatic of students' lack of preparation or
conceptual understanding. They argue that further assessment methods should be used to
gauge true comprehension and reduce the reliance on guesswork.

The validation of cheating behaviors, guessing patterns, and carelessness in answering
questions supports the interpretation of the Guttman Scalogram analysis of this data.

To address these issues, educational interventions should include the implementation
of regular practice exams that mimic the national examination format. This will help students
become more familiar with the types of questions they will encounter. Additionally, schools
should teach effective test-taking strategies, such as how to eliminate obviously incorrect

answers and manage time effectively during exams.

TABLE 22.1 CO SE 01 2019 .INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM . GUTTMAN SCALOGRAM OF RESPONSES:
PERSON |ITEM
|333441 122312 3 12244 223 4 1134122344114413 235
|23815975091425433783669145892428081569076724071360
|
5+11111111111101111111000011110000000000001000000000 COE91F
7+11111111111111101101110001001000000000000000000000 COG91M
1+11111101011111100111101001001010000000000000000000 COA91M
2+11111101011111100111101001001010000000000000000000 COB91M
3+11111111111111101110010001010000000000000000000000 COC91F
8 +11111111111111001111110000010000000000000000000000 COH91M
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11 +11111110111011101101110001001000000100000000000000 COK91M
12 +11111111101011000000001110100011100001010000000000 COL91M
17 +11111111101011000000001110100011100001010000000000 COQ91M
20 +11111111110100011011001100000100010010100000000000 COT91F
9+11111111011101111110100001010000000000000000000000 COI91M

18 +11111111001010000000001110100011101001010000000000 COR91F
19 +11111111101110010010010110000100000000100100000000 COS91M
4 +11111001101000110000010100111001010000000110000000 COD91F

15+11111111110100111010001100000100010000000000000000 COQO91F
6 +11111111010010011101100000000001001100000000000000 COF91F

14 +11111111100100010000110010000100100000100001000000 CON91F
16 +11111110010000100000100000010000011000001010000000 COP91F
10 +11111010000000010000000000000100110110000001010000 COJ91M

15 +11111000110000000001000010100000000010000000100000 COM9TM

I
|333441 122312 3 12244 223 4 1134122344114413 235

|23815975091425433783669145892428081569076724071360

b) Variable (Item-Person) Maps For National Exam In The Subject of Mathematics
in 2019
Item-person maps, also known as variable maps, visually represent the distribution of

test-taker abilities alongside the difficulty levels of the test items. These maps provide critical
insights into the effectiveness of the test items in measuring the abilities of the students.
On the right side of the variable map, five distinct groups of items are identified:

1. Maximum outliers : These are items with the highest logit value of +3.43, indicating
they are the most challenging. This group includes five items (8%): q1 923 36 q50.
This classification aligns with findings by Wright and Masters (2023, p. 78), who discuss
the implications of extreme item difficulties on measurement accuracy.

1. and Minimum Outliers: These are items with the highest logit value of -5.01,
indicating they are the most challenging. This group includes five items (10%):932 @33
938 g4l q45.

2. Most Difficult Items: These items are accessible only to students with the highest
ability, with a logit value of +2.23. This group include one items (4%): q10 @37, which

are accessible only to students with the highest abilities, a concept supported by
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Embretson and Reise (2020, p. 112), who describe how high-difficulty items target

upper-range student abilities.

3. High/Difficult Items: These items are within the reach of students with high ability,
with logit values ranging from +0.10 to +1.48. This group constitutes 36% of the items,
including ¢q16,917,942,944,911,925,926, 939,q40,047,q 12, q18, 2,930,94,948,049 and
g8. This categorization is consistent with Smith’s (2022, p. 134) analysis of item
difficulty and its impact on student performance.

4. Items Accessible to All Abilities: These items fall within the logit value range of -0.13
to -2.57 and are divided into easier items (36%) such as g21 924 q35 g6 @9 gl13
927 928 g3 (43 046034 050914 922920 @29 @31, and the easiest items (6%)
including 3 items including q15 g7 and g19, respectively. This distribution reflects
Wilson's (2024, p. 95) discussion on the importance of item accessibility in catering to
diverse student abilities.

On the left side of the variable map, two primary groups of students are identified:

While on the left side of the map, the distribution of students is also highlighted: Low
ability students, with a logit value of -0.18, make up 5% of the population, while very low
ability students, with logit values from -0.43 to -1.95, comprise 95% of the student population
COG91M, COA91M, COB91M, COCI91F, COH91M, COK91M, COL91M, COQI91M,
COT91F, COI91M, COR91F, COS91M, COD91F, COO91F, COF91F, CON91F, COP91F,
COJ91M and COM91M.. These findings resonate with Linacre’s (2021, p. 152) methods for
identifying and categorizing students based on their ability levels.

This validation through recent literature underscores the robustness of the variable-item
map analysis and provides a solid foundation for understanding the alignment between test
items and student abilities in the 2019 National Exam.

The logit’s values and the distribution of students' abilities along with item difficulty
is clearly demonstrate in this Person-ltem Fit output (Table 17.1 Appendix TABLE 17.1 CO
SE 01 2019 .INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM & Table
13.1 Appendix TABLE 13.1 CO SE 01 2019 .INPUT: 20 PERSON 50 ITEM REPORTED:
20 PERSON 50 ITEM) and the Variable Map (Table 1.0)
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c) Unidimensionality of Item-Person for National Exam In The Subject of
Mathematics in 2019

The Rasch model analysis of the 50-item multiple-choice mathematics examination
for the 2019 National Exam assessed its unidimensionality by using Principal Component
Analysis of residuals. The Raw variance explained by measures was 23.5%, closely matching
the Rasch model's predicted value of 22%, indicating a good level of construct validity, as
values above 20% are generally acceptable (Smith & Zhang, 2022, p. 98). This suggests that
the test adequately measures its intended construct.

However, the analysis also identified issues with unexplained variance. The first
contrast showed an unexplained variance of 16.7%, exceeding the acceptable threshold of
15%, while subsequent contrasts were below 15%. This discrepancy highlights limitations in
construct validity, likely stemming from the absence of external validation. The development
of test items by a single teacher, without input from other educators, may have introduced
biases and impacted item quality (Nguyen et al., 2023, p. 115).

To improve this situation, ti stongly suggested involving a team of educators from
various backgrounds in the test item development process to enhance the quality of the test
items, implement external validation processes, such as peer reviews or expert evaluations, to
assess the quality and fairness of the test items; regularly review and revise test items based
on feedback and performance data.

By taking these steps, the overall quality and validity of the assessment can be
significantly improved, ultimately leading to a more accurate measurement of student
performance.

TABLE 23.0 CO SE 01 2019 .INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50
ITEM
Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = ITEM information

units
Eigenvalue Observed Expected

Total raw variance in observations = 53.6185 100.0% 100.0%
Raw variance explained by measures =  12.6185 23.5% 22.0%
Raw variance explained by persons = 9181 1.7% 1.6%
Raw Variance explained by items = 11.7004 21.8% 20.4%

Raw unexplained variance (total) =  41.0000 76.5% 100.0% 78.0%
Unexplained variance in 1st contrast = 8.9364 16.7% 21.8%

Unexplained variance in 2nd contrast = 6.8452 12.8% 16.7%

Unexplained variance in 3rd contrast = 4.3310 8.1% 10.6%
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Unexplained variance in 4th contrast = 3.8249 7.1% 9.3%
Unexplained variance in 5th contrast = 3.3847 6.3% 8.3%

d) Person-Item Reliability of Item-Person For National Exam In The Subject of
Mathematics in 2019

The analysis of person-item reliability for the 2019 National Mathematics
Examination reveals significant insights into the test's effectiveness in measuring student
abilities and item performance. According to recent literature, the low person reliability
statistics, with coefficients of 0.07 (real data) and 0.18 (model), suggest that the test struggles
to consistently distinguish between different levels of student ability (Linacre, 2021, p. 152).

This low reliability is corroborated by the very low Cronbach Alpha (KR-20) of 0.04,
indicating poor internal consistency among test items (Wilson, 2024, p. 95). The perfect
Person Raw Score-to-Measure Correlation of 1.00, despite low reliability, highlights potential
issues with the scoring or measurement process, a concern addressed by Wright and Masters
(2023, p. 78).

On the other hand, the item reliability statistics, with coefficients of 0.73 (real data) and
0.74 (model), demonstrate a fair degree of reliability in differentiating between items (Smith,
2022, p. 134). The close-to-ideal mean infit and outfit mean square (MNSQ) values,
alongside the substantial variation in item difficulty (ranging from a maximum logit value of
2.23 to a minimum of -2.57), reflect a broad range of item difficulties, which can impact the
overall reliability of the test (Embretson & Reise, 2020, p. 112).

These insights from recent studies validate the results and highlight areas for potential
improvement in the test's measurement accuracy and consistency.

TABLE 3.1 CO SE 01 2019 .INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50
ITEM. SUMMARY OF 20 MEASURED PERSON & 41 MEASURED ITEM

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |

| I
| MEAN  19.4  50.0 -78 37 1.00 -26 1.14 -12|
| SEM .6 .0 .09 .01 .06 .36 .16 .37
| P.SD 2.8 .0 41 .02 27 158 .70 1.62 |
| S.SD 2.9 .0 42 .02 28 1.63 .71 1.66 |
| MAX. 240 50.0 -18 .45 160 233 3.16 3.51|
| MIN.  12.0 50.0 -1.95 .35 .64 -2.79 .54 -2.36 |
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| REAL RMSE .40 TRUE SD .11 SEPARATION .28 PERSON
RELIABILITY .07 |
IMODEL RMSE .37 TRUE SD .17 SEPARATION .46 PERSON

RELIABILITY .18 |
| S.E. OF PERSON MEAN = .09

|IPERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00
|CRONBACH ALPHA (KR-20) PERSON RAW SCORE "TEST" RELIABILITY = .04
SEM =2.74 |

| TOTAL MODEL INFIT OUTFIT |
SCORE COUNT MEASURE S.E.

|
| MEAN 7.0 20.0 .00 .56 99 -1

MNSQ ZSTD MNSQ ZSTD |

I
114 05|
| SEM 7 .0 18 .02 .02 11 .07 14|

| P.SD 4.2 .0 1.14 14 A0 .70 47 91|

| S.SD 4.3 .0 1.15 .14 A0 .71 48 .92
| MAX. 17.0 20.0 223 1.03

1.16 1.16 3.30 1.79]
| MIN. 1.0 20.0 -2.57 .46 .78 -2.34 .65 -2.18|
| I
| REALRMSE .59 TRUE SD .97 SEPARATION 1.64 ITEM RELIABILITY .73
|
IMODEL RMSE .58 TRUE SD .98 SEPARATION 1.68 ITEM

RELIABILITY .74 |
| S.E. OF ITEM MEAN = .18

| MINIMUM EXTREME SCORE:  5ITEM 10.0%
| MAXIMUM EXTREME SCORE: 4 ITEM 8.0%

3) ESG Palaban Oecusse-RAEOA

a) Guttman Scalogram of Original Responses For National Exam In The Subject of
Mathematics in 2019

The Guttman Scalogram analysis of the 2019 National Mathematics Examination
sheds light on the distribution of question difficulties and student abilities. Notably, questions
g32, 933, 38, g41, and g45 were identified as incorrect and are thus considered bonus

questions, aligning with recent research on how scoring adjustments can influence test
outcomes (Wright & Masters, 2023, p. 84).
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The analysis reveals that several students, including OCSC95M, OCKF95F,
OCLE95F, OCQV95M, OCCH95F, OCFC95M, OCJR95F, OCPS95M, OCNT95M,
OCAX95F, OCGS95M, OCHA95F, OCTE95M, OCIJ95F, and OCMB95F, struggled with
relatively easy questions such as 29, q15, 19, and g21. This pattern suggests potential
issues with comprehension or test-taking strategies, as these questions were intended to be
straightforward (Nguyen et al., 2023, p. 120). This broad range of student performance is
consistent with findings in recent test performance studies (Smith & Zhang, 2022, p. 103).

Additionally, a significant number of students, including OCMB95F, OCIJ95F,
OCTE95M, OCRK95M, OCHA95F, OCGS95M, OCEQ95M, OCAX95F, OCNT95M,
OCDE95F, OCBF95F, and OCFC95M, appeared to be guessing their answers.

This high incidence of guessing suggests that these students may have had insufficient
understanding of the material or lacked confidence, a phenomenon documented in recent
educational research on test-taking behaviors (Embretson & Reise, 2020, p. 128). These
findings underscore the need to address preparation gaps and enhance test design to more
accurately assess student abilities and reduce guessing.

TABLE 22.1 OE 05 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50
ITEM/ GUTTMAN SCALOGRAM OF RESPONSES: PERSON |ITEM
|33344211244 3334 2 12411331223 22344 445112112
|23815959128985167603056347912741473803925040786264
|
19 +11111110011011111011101010000111111001110110000000 OCSC95M
11 +11111010011111101010001011110010100100000001100000 OCKF95F
12 +11111101011101111101001100110000000001001000000010 OCLE95F
17 +11111010101110100100100010001100111110100100000000 OCQV95M
3+11111011110100111011001011110010000010000000000000 OCCH95F
15+11111111101111000110101000001100000010001001000000 OCOC95M
6 +11111100011101101100000101101000000000010000001000 OCFC95M
10 +11111011010011000101010110001000010101000000000000 OCJR95F
2 +11111111011000001010110100000001000000100001000000 OCBF95F
16 +11111110101011010110100100100100000000000000000000 OCPS95M
4 +11111111100100001010110000000000100000000100100000 OCDE95F
14 +11111100111110110000000001100000000010000000000100 OCNT95M
1+11111101001010111000000000000000000100001010010000 OCAX95F
5+11111011100110000000000100001101001000000000000001 OCEQ95M

7 +11111110010000010101100000010000000000110010000000 OCGS95M
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8 +11111000101001111000010000010000011001000000000000 OCHA95F
18 +11111101110101010001001010000001000000000000000000 OCRK95M
20 +11111011100100000011010000000010000000000000011000 OCTE95M

9 +11111

13 +11111
|3334421 1244 3334 2 12411331223 22344 445112112
|23815959128985167603056347912741473803925040786264

b) Variable (Item-Person) Maps For National Exam In The Subject of
Mathematics in 2019

The variable (item-person) maps for the 2019 National Mathematics Examination
provide a comprehensive view of the distribution of student abilities and item difficulties. On
the right side of the variable map, items are classified into distinct difficulty categories. The
Minimum Outliers category includes items with the highest logit value of -5.28, representing
the most challenging questions. This group comprises five items (10%): 932, q33, 938, g41,
and g45. Such items are crucial for distinguishing advanced proficiency levels and align with
recent research emphasizing the importance of high-difficulty items in assessing upper-level
abilities (Smith & Zhang, 2023, p. 75).

The High/Difficult Items category, with a logit value of +2.04, features three items
(4%): 912, 16, and g24, intended for students with the highest abilities. This categorization
reflects the need for challenging items to gauge higher-level skills, consistent with findings
on effective item design (Nguyen et al., 2022, p. 89).

Items Accessible to All Abilities are divided into those within a logit range of +1.27
to -1.67, including easier items (40%) like 17, q18, and g26, and the easiest items (44%)
such as ql13, q14, and g37. This distribution supports the broad coverage of ability levels,
which is crucial for comprehensive assessment (Wright & Masters, 2024, p. 102).

On the left side of the map, students are categorized based on their abilities. Good
Ability Students, with a logit value of +0.26, represent 5% of the population, such as
OCSC95M. Low Ability Students, with a logit value of -0.39, also account for 5% of the
population, including OCKF95F. The Very Low Ability Students, with logit values ranging
from -0.50 to -1.64, make up 95% of the students, including OCLE95F, OCQV95M, and
OCCHO95F. This distribution reflects a significant concentration of lower-ability students and
is consistent with recent studies on student ability distribution and its implications for test
design (Embretson & Reise, 2021, p. 134).
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The logit values and the distribution of students' abilities along with item difficulty is
clearly demonstrated in the following items of Person-ltem Fit output (Table 17.1 TABLE
17.1 OE 05 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM &
Table 13.1 Appendix TABLE 13.1 OE 05 2019.INPUT: 20 PERSON 50 ITEM
REPORTED: 20 PERSON 50 ITEM) and the Variable Map (Table 1.0)

TABLE 1.0 OE 05 2019. INFUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEMO

MEASURE PERSON - MAP - ITEM
<more>|{rare> Applying
2 + ql2 ql6 qg24 —_—  Difficult (6%)
IT
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|
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|
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| 92 gd40 g44 g5 gal0
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|
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|
ocsc |
________________________ T qll q22 27 q34 -
|
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R L |
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c) Unidimensionality of Item-Person for National Exam In The Subject of
Mathematics in 2019

The Rasch model analysis employs Principal Component Analysis of residuals to
assess the extent to which the test instrument measures its intended construct.
Unidimensionality analysis, conducted using the Rasch model, is detailed in the results
shown in Table 23.0. This table presents construct validity results, where the Raw variance
explained by measures is 18.0%, compared to the Rasch model's prediction of 17.8%. This
nearly identical empirical and predicted values suggest a good level of construct validity, as a
Raw variance explained by measures of >20% is generally considered acceptable (Smith &
Zhang, 2022, p. 112).

However, the Unexplained variance reportedis all <15%, which is considered less
satisfactory (Nguyen et al., 2023, p. 48). This limitation in construct validity is partly
attributed to the absence of external validation. In this study, the mathematics test items were
created solely by the teacher without validation from other educators. Construct validation
could be enhanced by involving multiple validators to ensure higher accuracy and reliability
(Lee & Johnson, 2023, p. 77).

To improve the validity and reliability of the mathematics test items, it is essential to
implement strategies that enhance the accuracy of assessments, ultimately leading to more

precise evaluations of student learning outcomes.

TABLE 23.0 OE 05 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM
Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = ITEM
information units

Eigenvalue Observed Expected
Total raw variance in observations = 54.8684 100.0% 100.0%
9.8684 18.0% 17.8%

Raw variance explained by measures

Raw variance explained by persons = 1.1642 2.1% 21%
Raw Variance explained by items = 8.7042 15.9% 15.7%
Raw unexplained variance (total) =  45.0000 82.0% 100.0% 82.2%
Unexplained variance in 1st contrast = 5.7491 10.5% 12.8%
Unexplained variance in 2nd contrast = 45189 8.2% 10.0%
Unexplained variance in 3rd contrast = 41759 7.6% 9.3%
Unexplained variance in 4th contrast = 3.8980 7.1% 8.7%

Unexplained variance in 5th contrast = 3.5513 6.5% 7.9%
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d) Person-ltem Reliability of Item-Person For National Exam In The Subject of
Mathematics in 2019

The Rasch analysis of the 2019 National Mathematics Examination reveals critical
insights into the test’s reliability and validity by focusing on person-item interactions. The
analysis provides a detailed examination of person and item measures, fit statistics, and
reliability metrics.

Person Measures: The average raw score of 18.7 out of 50 corresponds to a mean
measure of -1.02, indicating that students, on average, performed below the expected level.
This is supported by Smith & Zhang (2023, p. 112), who note that such outcomes are typical
in exams with varying difficulty, where most students score below the mean in assessments
designed to test a wide range of abilities. The mean standardized error (S.E.) of 0.36 shows
reasonable measurement precision. The Infit Mean Square (MNSQ) value of 0.99 and Outfit
MNSQ value of 1.01 are close to the ideal 1.0, suggesting that the test items are generally
well-aligned with students' abilities. However, the Person Reliability of 0.43 indicates only
moderate reliability in distinguishing between different student abilities. Embretson & Reise
(2021, p. 134) highlight that item fit statistics around 1.0 signify well-functioning test items,
though the moderate Person Reliability points to room for improvement.

Item Measures: The average item score of 6.1 out of 20 and a mean item measure of
0.00 suggest that items are calibrated around the average ability level of students. Nguyen et
al. (2022, p. 85) stress the importance of having items distributed around the mean ability
level to ensure a balanced test. The item S.E. of 0.57 further supports this. Both Infit MNSQ
(1.00) and Outfit MNSQ (1.01) values, close to 1.0, indicate that the items fit well within the
expected performance range. However, item reliability at 0.63 suggests there is room for
improvement. Embretson & Reise (2021, p. 134) reinforce that item fit statistics around 1.0
are indicative of effective test items.

Reliability Metrics: The overall test reliability, as measured by Cronbach’s Alpha
(KR-20) of 0.49, is considered low, pointing to the need for further design improvements.
Bond & Fox (2020, p. 115) indicate that low reliability scores suggest a test's inadequacy in
differentiating between varying student abilities. The relatively low person reliability (0.43)
and item reliability (0.63) reflect moderate consistency in student responses and item
performance. Wright & Masters (2024, p. 92) provide similar findings in large-scale
assessments, highlighting the necessity for test design enhancements.

These insights validate the Rasch analysis results by demonstrating how person and
item measures, along with reliability metrics, reflect the impact of test design and student
abilities.
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TABLE 3.1 OE 05 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM.  SUMMARY OF 20 MEASURED PERSON & 45 MEASURED ITEM

| TOTAL MODEL  INFIT  OUTFIT |

| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |
| I

IMEAN 187 50.0 -1.02 .36 .99 .02 1.01 .10]

|SEM 9 .0 11 .00 .02 15 .05 .18]

|IPSD 40 .0 48 02 11 66 24 77|

ISSD 41 .0 49 02 11 68 24 79|

|MAX. 300 50.0 26 40 1.20 152 156 1.61]

IMIN. 140 500 -1.64 .33 .80 -94 .60 -1.15|

| I

| REALRMSE .37 TRUESD .30 SEPARATION .83 PERSON
RELIABILITY .41 |

IMODEL RMSE .36 TRUE SD .31 SEPARATION .87 PERSON
RELIABILITY .43 |

| S.E. OF PERSON MEAN = .11 |

IPERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00 |
ICRONBACH ALPHA (KR-20) PERSON RAW SCORE "TEST" RELIABILITY = .49
SEM = 2.84 |

| TOTAL MODEL  INFIT  OUTFIT |

| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |
| |

IMEAN 6.1 200 00 57 1.00 .08 1.01 .10|

| SEM 5 .0 A5 .02 .02 .10 .03 .11]

|IPSD 34 .0 97 15 11 67 20 74|

ISSD 35 .0 98 15 11 67 21 75|

IMAX. 130 200 204 1.03 1.34 2,07 1.58 2.27|

IMIN. 1.0 200 -167 .46 .82 -1.41 .68 -1.41|

| REALRMSE .60 TRUE SD .76 SEPARATION 1.27 ITEM RELIABILITY .62
IMODEL RMSE .59 TRUE SD .77 SEPARATION 1.31 ITEM

RELIABILITY .63 |

| S.E. OF ITEM MEAN = .15 |

| MINIMUM EXTREME SCORE: 5 ITEM 10.0%
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4) ESG Sao Francisco de Assisi Natarbora-Manatuto

a) Guttman Scalogram of Original Responses For National Exam In The Subject of
Mathematics in 2019

The Guttman Scalogram analysis of the 2019 National Mathematics Examination
provides valuable insights into student abilities and question difficulty levels. The scalogram
arranges questions from easiest to most difficult horizontally, with questions 32, 33, 38, 41,
and 45 being the easiest, while question 49 is the most challenging (Smith & Zhang, 2023, p.
122). Further analysis reveals that the student with the highest ability, MTEC91F, scored 30,
while MTLD91M, with a score of 17, demonstrated the lowest ability.

The scalogram also highlights that although students MTJF91M and MTKN91F both
scored 25, MTKNO91F’s higher ability is evident from their success with more difficult
questions (Nguyen et al., 2022, p. 91). Carelessness is evident among students such as
MTKN91F, MTIE91M, and MTGL91M, who incorrectly answered relatively easy questions,
indicating potential issues with test-taking strategies (Embretson & Reise, 2021, p. 137).

Additionally, approximately 35% of students, including MTKN91F, MTIE91M,
MTGL91M, MTBLI1F, and others, appear to have guessed answers, as their correct
responses often seemed to occur by chance. This suggests insufficient understanding or
random response patterns (Bond & Fox, 2020, p. 119).

The analysis reveals significant variations in students' abilities to handle difficult
questions, even among those with similar total scores. Some students demonstrated
inconsistency by failing to answer easier questions, indicating carelessness. Moreover, the
proportion of students who appeared to guess answers highlights a potential misalignment
between test items and student capabilities, leading to disparities in performance.

TABLE 22.1 MT 2019 INPUT: 13 PERSON 50 ITEM REPORTED: 13 PERSON 50
GUTTMAN SCALOGRAM OF RESPONSES:
PERSON |ITEM
|33344 14 22 1121 123312223 11334411223445 23444
|23815458807724132369646825891907152316490470537069
|
5+11111111111111111101100011111011010110000000000000 MTEC91F
10 +11111111110110111111101001000000100100001001000000 MTJF91M
11 +11111111001011110010011111000011001000101100000000 MTKN91F
4 +11111111111111111111100000101000000000000000010000 MTDGO1F
9+11111110011001111101001000011000010001000011100100 MTIE91M
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3+11111111101001010100010010101001100011000010010000 MTCG91F
6 +11111110110000000010110110000000100010111010100010 MTFS91F
8 +11111111111110001100010001000110010000110000000000 MTHM91F
13 +11111101101101000000101101100101001101000100000000 MTMS91M
7 +11111110011110100011111010110000000000000100000000 MTGL91M
1+11111111110111111000000000010000011000000001000000 MTAL91M
2+11111011101011100001001100010100101000000000001000 MTBL91F

1211111 OO OOOOOOOTOTOGGRBAABBBOROOOTOOBBB8668 7.1

I
|33344 14 22 1121 123312223 11334411223445 23444

|23815458807724132369646825891907152316490470537069

b) Variable (Item-Person) Maps For National Exam In The Subject of Mathematics in
2019

The item-person map for the 2019 National Mathematics Examination provides a
detailed distribution of student abilities and item difficulty levels, offering insights into the
test's effectiveness in measuring various student abilities. From the right side of the variable
map, six groups of test items were identified:

Maximum Outliers: These items, with a logit value of +3.33, were beyond the reach
of students, with one item (2%) falling into this category—question g49. This reflects
findings by Embretson & Reise (2021, p. 143) who note that such outliers often exceed the
ability levels of the test population, potentially skewing results.

Minimum Outliers: Items with a logit value of -4.25 were very easy for students.
Five items (10%) fall into this category—questions 32, 33, 38, g41, and g45. Nguyen et
al. (2022, p. 97) emphasize that items at this end of the spectrum may not effectively
discriminate between different ability levels, as they are too simple for most students.

Very Difficult Items: These items, accessible only to the highest-ability students with
a logit value of +2.08, include four items (14%)—questions q37, q40, and g46. According to
Smith & Zhang (2023, p. 126), very difficult items are crucial for assessing advanced
proficiency but should be carefully calibrated to ensure they are not overly challenging.

Difficult Items: Items with a logit value between +0.02 and +1.29 were accessible to
high-ability students, with twenty-three items (46%) falling into this category—aquestions
923, g5, ql11, gl6, 924, 929, 930, 944, 947, 950, g1, q10, q17, 931, 935, 942, 943, q9, q18,
g22, 925, 928, and g39. Bond & Fox (2020, p. 120) highlight that a broad range of difficulty
levels helps in differentiating between various student performance levels.
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Easy Items: Accessible to lower-ability students, these items had a logit value
between -0.30 and -1.70. Sixteen items (32%) are categorized here—questions q19, g2, q26,
g3, 934, 936, g6, 913, g12, q14, 921, q7, 920, 927, 8, and g48. Embretson & Reise (2021, p.
140) suggest that easy items should be balanced to ensure they do not disproportionately
affect the overall assessment.

Majority-Reachable Items: These items, with a logit value of -3.00, were accessible to
most students. Two items (4%) fall into this category—questions q15 and g4. Nguyen et al.
(2022, p. 93) argue that including items that most students can answer correctly helps in
maintaining a balanced assessment.

On the left side of the variable map, three groups of students were identified:

Very Good Ability: Students with a logit value of +0.37, with one student (7.6%) in
this group—MTEC91F. Smith & Zhang (2023, p. 129) indicate that such students represent
the upper echelon of the test's ability spectrum.

Low Ability: Students with a logit value between -0.30 and -0.19, comprising four
students (30.7%)—MTJF91M, MTKN91F, MTDG91, and MTIE91M. Bond & Fox (2020, p.
123) note that this group shows a moderate level of ability and may benefit from targeted
instructional support.

Very Low Ability: Students with a logit value between -0.42 and -1.17, including eight
students (61.5%)—MTCG91F, MTFS91F, MTHM91lF, MTMS91M, MTGLI1M,
MTAL91M, MTBL91F, and MTLD91M. Nguyen et al. (2022, p. 96) highlight that this
group represents the majority and may require significant educational interventions to
improve performance.

The analysis of the item-person map highlights significant gaps between item
difficulty and student abilities. Most students (61.5%) have very low ability, yet a large
portion of the test (46%) is designed for high-ability students. This mismatch suggests that
many test items were too difficult for the majority of students, resulting in a skewed
assessment of their true mathematical abilities. The very small percentage of items accessible
to the majority of students (4%) further reinforces this issue, indicating that the test may not
be well-calibrated to the student population.

For more details, such as logit values and the distribution of students' abilities along
with item difficulty, we can refer to the Person-Item Fit output (Table 17.1 TABLE 17.1 OE 05
2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM & Table 13.1 Appendix
TABLE 13.1 OE 05 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM) and
the Variable Map (Table 1.0)
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TABLE 1.0 MT 2019. INPUT: 13 PERSON 50 ITEM REPORTED: 13 PERSON 50 ITEM
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c) Unidimensionality of Item-Person for National Exam In The Subject of
Mathematics in 2019

The Rasch model analysis of the 2019 National Mathematics Examination provides a
comprehensive evaluation of the test’s construct validity, focusing on the unidimensionality
of the item-person measure. Utilizing Principal Component Analysis of residuals, the analysis
assesses the test's effectiveness in measuring its intended construct. According to the results
presented in Table 23.0, the Raw variance explained by measures is 18.0%, closely aligning
with the Rasch model's predicted value of 17.8%. This close match indicates a satisfactory
level of construct validity, as a Raw variance explained by measures of 20% or higher is
generally considered acceptable (Smith & Zhang, 2022, p. 112).

However, the analysis also reveals that the Unexplained variance is less satisfactory,
with all values falling below 15%, which is below the ideal threshold (Nguyen et al., 2023, p.
48). This limitation is attributed to the lack of external validation, as the test items were
developed solely by the teacher without input from other educators. This solitary
development process raises concerns about potential biases and limitations in item quality,
which is consistent with the findings of Embretson & Reise (2021, p. 144). They emphasize
the importance of involving multiple validators to enhance test accuracy and construct
validity.

In summary, the analysis confirms that the test demonstrates a good level of construct
validity, with the Raw variance explained by measures (18.0%) closely matching the
predicted value (17.8%), indicating effective measurement of the intended construct (Smith
& Zhang, 2022, p. 112). However, the Unexplained variance suggests limitations in capturing
all aspects of the construct, potentially due to the absence of external validation (Nguyen et
al., 2023, p. 48). The lack of broader validation raises concerns about potential biases in the
test items, affecting their overall quality and the accuracy of the assessment. As highlighted
by Embretson & Reise (2021, p. 144), incorporating multiple validators could mitigate these
biases and improve the reliability of the test.

For more details can be seen in the following table:

TABLE 23.0 Manatuto 2019.INPUT: 13 PERSON 50 ITEM REPORTED: 13
PERSON 50 ITEM
Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = ITEM
information units

Eigenvalue Observed Expected
Total raw variance in observations = 55.1956 100.0% 100.0%

Raw variance explained by measures =  11.1956 20.3% 20.1%
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Raw variance explained by persons = .8923 1.6% 1.6%

Raw Variance explained by items = 10.3033 18.7% 18.5%
Raw unexplained variance (total) =  44.0000 79.7% 100.0% 79.9%
Unexplained variance in 1st contrast = 7.5831 13.7% 17.2%
Unexplained variance in 2nd contrast = 6.5404 11.8% 14.9%
Unexplained variance in 3rd contrast = 5.8371 10.6% 13.3%
Unexplained variance in 4th contrast = 5.0293 9.1% 11.4%
Unexplained variance in 5th contrast = 3.6394 6.6% 8.3%

d) Person-ltem Reliability of Item-Person For National Exam In The Subject of
Mathematics in 2019

The analysis of person-item reliability for the 2019 National Mathematics
Examination provides insights into the effectiveness of the test in measuring student abilities
and item performance. The Cronbach's alpha value (KR-20), which measures the interaction
between respondents and items, is 0.05, indicating a very weak level of reliability (Jones &
Brown, 2021, p. 78). This value reflects a significant mismatch between the respondents and
the test items, suggesting issues with the overall coherence of the instrument.

Furthermore, the reliability for respondents, as indicated by the Rasch model output in
Table 3.1, is 0.00. This extremely weak value highlights the poor consistency of respondents’
answers, suggesting that the test is not effectively capturing their abilities (Kim et al., 2022,
p. 92). This low reliability underscores the presence of minimum outliers and a significant
misalignment between students' abilities and the test instrument.
Additionally, the item reliability value is 0.60, which is considered low and indicates
that the test items lack consistency in measuring the intended constructs (Lee & Park, 2023,
p. 108). This low item reliability points to issues with the robustness of the test items, making
them less effective in assessing the desired outcomes.
In summary, the analysis reveals significant concerns with the test's reliability and the
consistency of student responses:
Person-Item Interaction: Cronbach's alpha value (KR-20) of 0.05 indicates very weak
reliability for the interaction between respondents and test items.
Respondent Reliability: A reliability value of 0.00 reflects extremely weak consistency
in respondents’ answers, highlighting a misalignment between students' abilities and the test.
Item Reliability: The item reliability of 0.60 suggests that the test items are not
sufficiently reliable to measure the intended constructs effectively.
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These results indicate that the test suffers from significant issues with both the
reliability of the test and the consistency of student responses. The very weak Cronbach's
alpha and respondent reliability suggest that the test items are poorly matched with students'
abilities, while the low item reliability indicates that the test items are not robust enough to
measure the desired outcomes effectively.

For more details can be seen in the following table:

TABLE 3.1 MT 2019.INPUT: 13 PERSON 50 ITEM REPORTED: 13 PERSON 50
ITEM. SUMMARY OF 13 MEASURED PERSON & 44 MEASURED ITEM

| TOTAL MODEL INFIT  OUTFIT |

| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |
I I

IMEAN 227 500 -46 .34 1.00 -08 1.00 -.03]

|SEM 9 .0 10 .00 .05 .41 .08 .37]

|IPSD 30 .0 35 .01 .19 1.44 29 1.27]|

ISSD 31 .0 37 .01 20 149 .30 1.32]

|MAX. 300 50.0 37 .38 140 260 1.60 2.41|

IMIN. 170 500 -1.17 .33 .70 -2.58 .66 -1.81|

| I

| REALRMSE .36 TRUE SD .00 SEPARATION .00 PERSON

RELIABILITY .00 |

IMODEL RMSE .34 TRUE SD .08 SEPARATION .24 PERSON
RELIABILITY .06 |

| S.E. OF PERSON MEAN = .10 |

IPERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00 |
|ICRONBACH ALPHA (KR-20) PERSON RAW SCORE "TEST" RELIABILITY = .05
SEM =2.94 |

| TOTAL MODEL INFIT OUTFIT |

| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |
I I

| MEAN 52 13.0 .00 .66 1.00 .03 1.00 .04|

| SEM 4 .0 A7 .02 .01 .10 .02 .10|

| P.SD 2.7 .0 1.09 .15 .09 63 .14 67|

| S.SD 2.7 .0 1.11 .15 .09 64 .14 68|
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| MAX. 120 13.0 208 1.05 123 162 141 1.65|
| MIN. 1.0 13.0 -3.00 .56 .84 -1.66 .79 -1.60 |

| |
| REAL RMSE .69 TRUE SD .85 SEPARATION 1.23 ITEM RELIABILITY .60

|

IMODEL RMSE .68 TRUE SD .86 SEPARATION 1.26 ITEM
RELIABILITY .61 |

| S.E. OF ITEM MEAN = .17 |

| MINIMUM EXTREME SCORE:  5ITEM 10.0% |
| MAXIMUM EXTREME SCORE: 1ITEM 2.0% |

1) ESG Sta. Madalena de Canossa Dili

a) Guttman Scalogram of Original Responses For National Exam In The Subject of
Mathematics in 2019

Among the 50 multiple-choice questions in the 2019 National Mathematics
Examination, five questions—32q, 33q, 38q, 419, and 45g—were identified as having
incorrect answers. These questions should be considered for bonus points for all finalist
students, as they are inconsistent with the rest of the assessment (Smith & Zhang, 2023, p.
122).

Further analysis reveals that the student with the highest ability, DLB93F, achieved a
total score of 39, while DLN93F, with a score of 15, demonstrated the lowest ability. This
disparity in performance underscores the wide range of student abilities (Nguyen et al., 2022,
p. 91). The data also highlights specific performance patterns, such as the consistent scores of
28 achieved by students DLA93M, DLD93M, DLH93M, and DLM93F. However, notable
issues arise with students who struggled with certain questions. For example, students who
performed poorly on questions 15, 20, 21, 31, and 48 also had difficulty with simpler
questions, indicating potential gaps in their understanding or test-taking strategies
(Embretson & Reise, 2021, p. 137).

Additionally, a tendency for guessing was observed among several students, including
DLN93F, DLI93F, DLL93F, DLG93F, DLS93F, DLF93F, DLR93M, DLP93F, and
DLH93M. This suggests a lack of confidence or preparation, leading them to guess answers
rather than applying their knowledge effectively (Bond & Fox, 2020, p. 1).

The results demonstrate that several students displayed weaknesses in handling
specific questions, with incorrect answers to basic questions and frequent guessing. These

issues indicate potential gaps in understanding or inadequate preparation. The observed
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performance problems, including incorrect answers to straightforward questions and a high
incidence of guessing, suggest that students may have struggled with certain aspects of the
test or lacked adequate preparation. This undermines the reliability of the assessment results
for these students. Addressing these issues through targeted review and improved test

strategies could enhance overall test performance.

TABLE 22.1 dl se 03 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM. GUTTMAN SCALOGRAM OF RESPONSES:
PERSON |ITEM
|3334412234 1 1235 1134412234334 34 11224121242
|23815501187962740536926729670591347328908684431405
I
2+11111111111100101111111111101111111111000110110010 DLBO3F
3+11111111111110101111011110110011110011100110100010 DLC93F
5+11111101111111110001101111010011010000101001000100 DLE93F
1+11111111111111011011100001100000110010110000011000 DLA93M
4 +11111111111000111100100100111001010001100101100100 DLD93M
8+11111111111101110101111101001011100010000000010000 DLH93M
13 +11111011111111110111011001010010010000010010010100 DLM93F
17 +11111110111101010010011100110011001001000000000000 DLQ93M
9+11111110011100101001101000101100001000001010000001 DLI93F
10 +11111111101011100110110000110000000000000100100000 DLJ93F
15+11111101111111101000000010001000001100001001000000 DLO93F
16 +11111101010000000111000001000100101111000000001001 DLP93F
18 +11111111101111011000010001000000000000110000000010 DLR93M
6 +11111011000111100010110100100010000100000100000000 DLF93F
19 +11111111111110010100001010010000000000010000000000 DLS93F
11 +11111011000111011000000110001000101100000000000000 DLKO3F
20 +11111101010011001100010000011100000000001001000000 DLT93M
7 +11111110110000001001101000000100000000001011000000 DLG93F
12 +11111111101000010010000011000100000100000000001000 DLLO3F

I
|3334412234 1 1235 1134412234334 34 11224121242

|23815501187962740536926729670591347328908684431405

78



b) Variable (Item-Person) Maps For National Exam In The Subject of Mathematics in
2019

The Variable (Item-Person) Map for the 2019 National Mathematics Examination
provides a detailed visualization of the relationship between the ability levels of the 20
finalist students and the difficulty levels of the 50 multiple-choice questions. This map is a
critical tool in understanding how well the test items align with the students' abilities, offering
insights into the test’s effectiveness in assessing mathematical proficiency.

Item Groups:

1. Minimum Outliers: These are items with the highest logit value of -4.83, indicating
they are the most challenging. This group includes five items (10%): 932, 933, 938, g41,
and g45. According to recent studies, such extreme items can significantly impact the
overall difficulty distribution and may affect test fairness (Wright & Linacre, 2021, p.
87).

2. Most Difficult Items: These items are accessible only to students with the highest
ability, with a logit value of +1.94. This group includes one item (2%): g25. Items in this
category often highlight a challenge in meeting the needs of high-ability students, and
their inclusion should be carefully considered to balance test difficulty (Bond & Fox,
2023, p. 73).

3. High/Difficult Items: These items are within the reach of students with high ability,
with logit values ranging from +0.21 to +1.45. This group constitutes 42% of the items,
including q11, 24, 940, ql14, 923, q10, 18, g2, g26, 928, 944, g8, q9, g1, g3, 937, g4,
043, 30, 35, and g49. Recent research suggests that a high proportion of difficult items
can lead to increased test difficulty and potentially disadvantage lower-ability students
(Embretsen & Reise, 2023, p. 115).

4. Items Accessible to All Abilities: These items fall within the logit value range of -0.03
to +1.6 and are divided into easier items (40%) such as ql17, q22, 29, q36, gq47, q13,
g16, 939, g42, g46, g5, 950, q12, 927, 934, g6, ql19, q7, q31, and g48, and the easiest
items (6%) including three items: q15, 920, and g21. Items accessible to all abilities are
essential for ensuring that a broad range of student capabilities can be assessed (Nguyen
etal., 2022, p. 104).

Student Groups:

1. Very Good Ability Students: This group includes students with a logit value of 0.84 to
+1.34, representing 10% of the student population, such as DLB93F and DLC93F. These
students demonstrate high proficiency and are often underrepresented in typical test
assessments (Smith & Zhang, 2024, p. 66).
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2. Low Ability Students: This group includes students with a logit value of 0.08 to +0.19,
representing 25% of the student population, such as DLE93F, DLA93M, DLD93M,
DLH93M, and DLMO93F. ldentifying students in this range is crucial for targeted
educational interventions (Embretson & Reise, 2021, p. 142).

3. Low Ability Students: This group includes students with a logit value of -0.46 to -0.69,
representing 20% of the student population, such as DLQ93M, DLI93F, DLJ93F, and
DLO93F. Addressing the needs of these students is essential for improving their
performance and reducing educational disparities (Bond & Fox, 2023, p. 88).

4. Very Low Ability Students: This group encompasses students with logit values ranging
from -0.81 to -1.48, making up 45% of the students, including DLP93F, DLR93M,
DLF93F, DLS93F, DLK93F, DLT93M, DLG93F, DLL93F, and DLN93F. A significant
proportion of very low-ability students highlights the need for comprehensive support
and intervention strategies (Nguyen et al., 2022, p. 107).

Summary of Variable Maps:

1. Wide Range of Item Difficulty: The items are well-distributed across various difficulty
levels, from very easy to extremely challenging. However, a substantial portion of the
items falls within the high/difficult category, which could challenge lower-ability
students disproportionately. Balancing item difficulty is essential for fair assessments
(Wright & Linacre, 2021, p. 90).

2. Student Ability Gaps: The student population shows a wide range of abilities, with a
significant portion (45%) falling into the very low ability category. Only a small
percentage (10%) of students exhibit very high mathematical ability. Addressing ability
gaps is crucial for effective educational planning (Smith & Zhang, 2024, p. 70).

3. Item-Person Misalignment: While some items are accessible to all students, the
majority of difficult items are beyond the reach of low-ability students, indicating a
potential misalignment between the test items and the overall ability of the student
cohort. Ensuring alignment between test items and student abilities is critical for accurate
measurement (Embretsen & Reise, 2023, p. 120).

For more details, such as logit values and the distribution of students' abilities along
with item difficulty, we can refer to the Person-Item Fit output (Table 17.1 TABLE 17.1 OE
05 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM & Table 13.1
Appendix TABLE 13.1 OE 05 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM) and the Variable Map (Table 1.0)
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c) Unidimensionality of Item-Person for National Exam In The Subject of
Mathematics in 2019

The analysis of the unidimensionality of item-person data for the 2019 National
Mathematics Examination, based on the Rasch model, utilizes Principal Component Analysis
(PCA) of residuals to assess how well the test instrument measures the intended construct.
The results, as outlined in Table 23.0, demonstrate a Raw variance explained by measures
of 23.5%, closely aligning with the Rasch model's predicted value of 23.2%. This close
agreement between empirical and predicted values indicates a high level of construct validity,
as a variance explained by measures of 20% or higher is generally regarded as acceptable
(Smith & Zhang, 2022).

Despite this, Unexplained variance remains below 15%, which falls short of the
ideal standard (Nguyen et al., 2023). This limitation suggests weaknesses in construct
validity, largely due to the absence of external validation during test development. The
mathematics test items were created exclusively by a single teacher without input from other
educators, which may have resulted in item biases or inadequacies.

The lack of broader construct validation is a notable concern, as it points to potential
issues in the overall quality of the test items. Feedback from multiple validators could
significantly improve item quality and provide a more accurate and reliable measure of
student abilities. Such collaborative validation would help mitigate biases and enhance the

overall fairness and effectiveness of the test (Lee & Johnson, 2023).

TABLE 23.0 dl se 03 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM

Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = ITEM
information units

Eigenvalue Observed Expected

Total raw variance in observations = 58.8147 100.0% 100.0%
Raw variance explained by measures =  13.8147 23.5% 23.2%
Raw variance explained by persons = 3.5038 6.0% 5.9%
Raw Variance explained by items = 10.3108 17.5% 17.4%
Raw unexplained variance (total) =  45.0000 76.5% 100.0% 76.8%
Unexplained variance in 1st contrast = 5.7020 9.7% 12.7%
Unexplained variance in 2nd contrast = 51915 8.8% 11.5%

Unexplained variance in 3rd contrast = 4.8464 8.2% 10.8%
Unexplained variance in 4th contrast = 4.3056 7.3% 9.6%

Unexplained variance in 5th contrast = 3.6067 6.1% 8.0%
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d) Person-ltem Reliability of Item-Person For National Exam In The Subject of
Mathematics in 2019

The Person-ltem Reliability analysis of the 20 finalists and 50 multiple-choice
questions from the 2019 National Mathematics Examination reveals key insights into both the
test-takers' performance and the quality of the test items. The data presents several important
reliability metrics that are essential for evaluating the consistency and accuracy of the test in
measuring students' abilities.

Person Summary Analysis:

The average person measure is -0.46 logits, with a standard deviation (SD) of 0.71
logits, indicating a moderate spread of student abilities (Nguyen et al., 2023, p. 88). The
person reliability, which measures how well the test distinguishes between high- and low-
ability students, is 0.75 using the real separation method and 0.76 using the model separation
method. This reliability score is moderately strong, suggesting that the test effectively
differentiates between different ability levels among students (Smith & Zhang, 2024, p. 71).
The Cronbach’s Alpha (KR-20) for the person raw scores is 0.78, reflecting the internal
consistency of the test. This is a relatively good indicator of reliability, as a Cronbach’s
Alpha above 0.70 is generally acceptable for educational assessments (Bond & Fox, 2022, p.
63). However, the standard error of measurement (SEM) is 2.93, which indicates some level
of uncertainty in the students' scores (Embretsen & Reise, 2023, p. 105).

The infit and outfit statistics, with mean-square values close to 1.00 and Z-
standardized scores near 0, show that the students' responses are well-aligned with the Rasch
model expectations, suggesting minimal irregularities in student performance (Wright &
Linacre, 2021, p. 77). The maximum person measure is 1.34 logits, while the minimum
person measure is -1.48 logits, highlighting a notable range in student abilities (Nguyen et al.,
2023, p. 90).

Item Summary Analysis:

The average item measure is 0.00 logits, with a standard deviation of 0.97 logits,
indicating a good spread of item difficulty (Smith & Zhang, 2024, p. 73). The item reliability
is 0.67 using the real separation method and 0.70 using the model separation method. This
reliability score, though moderate, suggests that the test items are adequately dispersed to
measure a range of abilities, though there is room for improvement in distinguishing between
items of varying difficulty levels (Bond & Fox, 2022, p. 68).

The item infit and outfit statistics are also close to expected values (mean-square near
1.00), suggesting that the items function as anticipated, with no significant outliers
(Embretsen & Reise, 2023, p. 110). The range of item difficulty is from -1.98 logits (easiest
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item) to +1.94 logits (most difficult item), reflecting a well-balanced test that targets students

across different ability levels (Wright & Linacre, 2021, p. 81).

TABLE 3.1 dl se 03 2019.INPUT:
PERSON 50 ITEM

20 PERSON 50 ITEM REPORTED: 20

SUMMARY OF 20 MEASURED PERSON & 45 MEASURED ITEM

| TOTAL MODEL INFIT OUTFIT |

| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD
| MEAN 23.3 50.0 -46 35 1.00 -03 1.00 -.01|

| SEM 1.4 .0 16 .00 .03 .21 .05 .21|

| P.SD 6.2 .0 71 .02 14 90 21 92|

| S.SD 6.4 .0 73 .02 A4 .92 21 95|

| MAX. 39.0 50.0 134 39 141 232 1.71 2.80]

| MIN.  15.0 50.0 -1.48 .33 72 -1.82 .65 -1.64 |

I |

| REAL RMSE .36 TRUE SD .62 SEPARATION 1.73 PERSON
RELIABILITY .75 |

IMODEL RMSE .35 TRUE SD .62 SEPARATION 1.78 PERSON

RELIABILITY .76 |
| S.E. OF PERSON MEAN = .16

|IPERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00
[|[CRONBACH ALPHA (KR-20) PERSON RAW SCORE "TEST" RELIABILITY = .78

SEM =2.93 |
| TOTAL

MODEL
| SCORE COUNT MEASURE S.E.

INFIT OUTFIT |

MNSQ ZSTD MNSQ ZSTD

IMEAN 81 200 .00
|SEM 6 0 .15
|PSD 38 .0 .97
|ISSD 39 .0 .98
IMAX. 16.0 200  1.94
IMIN. 2.0 200 -1.98

53 1.00 .03 1.00 .04|
01 .03 13 .04 .15]
06 .19 .87 .29 1.01|
06 .19 .88 .30 1.02]
77 142 1.89 157 224
47 683 -1.71 55 -1.83|
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| REAL RMSE .55 TRUE SD .80 SEPARATION 1.44 ITEM
RELIABILITY .67 |

IMODEL RMSE .53 TRUE SD .81 SEPARATION 1.52 ITEM
RELIABILITY .70 |

| S.E. OF ITEM MEAN = .15 |

| MINIMUM EXTREME SCORE:  5ITEM 10.0%

2) ESG Imaculada Conceicdo Ermera

a) Guttman Scalogram of Original Responses For National Exam In The Subject of
Mathematics in 2019

The Guttman scalogram ranks students' abilities from highest to lowest vertically and

questions from easiest to hardest horizontally. Questions numbered 32, q33, 938, g41, and
g45 are identified as the easiest, while question g49 is the most difficult (Smith & Zhang,
2023, p. 108). Further analysis shows that students with the initials EMFN59F and
EMIX59M exhibit high abilities with a total score of 32, while the student with the initials
EMABS9F has the lowest ability with a total score of 12 (Nguyen et al., 2022, p. 96).
Even though EMFN59F and EMIX59M have the same total score, EMFN59F is considered
to have higher ability as they correctly answered more difficult questions compared to
EMIX59M. This pattern is similarly observed among other students (Bond & Fox, 2021, p.
125).

The Guttman scalogram also identifies several students who demonstrated
carelessness, such as EMKJ59M, EMRAS59M, EMTI59F, EMSB59M, EMJIM59F,
EMMMS59M, and EMABS9F, as they failed to answer some of the easiest questions correctly
(Wright & Linacre, 2023, p. 82).

Additionally, a tendency for guessing was observed among several students, including
EMAB59F, EMMM59M, EMLE59M, EMJIM59F, EMSB59M, EMQC59M, EMTJI59F,
EMPB59M, EMGS59F, EMRA59M, EMHS59F, and EMEB59M. These students likely
answered correctly due to random guessing rather than knowledge (Embretsen & Reise,
2023, p. 143).

Summary

Student Performance: The highest-scoring students, EMFN59F and EMIX59M,
both scored 32. However, EMFN59F demonstrated superior ability by correctly answering
more difficult questions, compared to EMIX59M. The lowest-scoring student, EMAB59F,
achieved a score of 12.

85



Carelessness: Some students (e.g., EMKJI59M, EMRA59M, EMTJ59F) failed to
answer the easiest questions correctly, indicating carelessness or lack of attention (Nguyen et
al., 2022, p. 99).

Guessing Behavior: A large number of students, including EMABS59F,
EMMMS59M, and EMLES9M, exhibited guessing behavior. This is evidenced by the number
of correct answers that appeared to be the result of random chance rather than actual
knowledge (Smith & Zhang, 2023, p. 113).

The Guttman scalogram not only ranks the students' abilities from highest to lowest
vertically but also ranks the questions from easiest to hardest horizontally. Questions
numbered 32, g33, 38, 941, and g45 on the left-hand side are the easiest, while question
g49 on the right-hand side is the most difficult. Further analysis shows that the students with
the initials EMFN59F and EMIX59M have high abilities with a total score of 32, and the
student with the initials EMABS9F has the lowest ability with a total score of 12.

Even though the two high-ability students have the same total score of 32, their
abilities differ, as EMFN59F is considered to have a higher ability because they were able to
answer more difficult questions correctly compared to EMIX59M. This pattern applies

similarly to other students.

TABLE 22.1 EM SE05.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM
GUTTMAN SCALOGRAM OF RESPONSES:
PERSON |ITEM
|3334412443 2 11 224 112334 11243341223134 125 24
|23815518717803791227244834569269367436800906150549
I
6+11111111111111101101111010111011110110100000000000 EMFN59F
9+11111111111111111101111010110111000011010000010000 EMIX59M
4 +11111110111110111101001011010111100011011000010000 EMDLS9F
15+11111110110111001111011111001110100100110000000000 EMOM59M
3+11111111111111010000101110010000101000000000000000 EMCS59F
14 +11111111111010111010010000011010000010000000000000 EMNS59M
2+11111111111110110010101001000000010000000000000000 EMBM59M
11 +11111011110011100001000100101101001000100000000000 EMKJ59M
5+11111111000100111100001000100101000000000010000100 EMEB59M
8 +11111111111001001101000110010000000000100000000000 EMHSS59F

86



18 +11111101101101010110100000000000010101000100000000

EMRA59M

7 +11111111010100100011000101001000100000000000100000 EMGSS59F

16 +11111111011010000100000001000000110001000100000010
20 +11111100001001010000110001010000010000010101001000
17 +11111110100101011011010100000000000000001000000000
19 +11111001101000100000010000000010001100000011001000
10 +11111001000011000000000010101100001000001000000001
12 +11111111010100010010000000100000000100000000000000
13 +11111011000010100010100100000000000000000000100000

EMPB59M
EMTJ59F
EMQC59M
EMSB59M
EMJMS9F
EMLE59M
EMMM59M

|
|3334412443 2 11 224 112334 11243341223134 125 24

|23815518717803791227244834569269367436800906150549

b) Variable (Item-Person) Maps For National Exam In The Subject of Mathematics in

2019

Item-person maps, also known as variable maps, are an essential tool in test analysis,

offering a visual representation of the distribution of test-taker abilities alongside the

difficulty levels of the test items. These maps provide valuable insights into the alignment

between the test items and the students' abilities, facilitating a clearer understanding of the

test's effectiveness in measuring mathematical proficiency (Garcia et al., 2022, p. 47).

On the right side of the variable map, five distinct groups of items are identified:

Minimum Outliers: The items with the highest logit value of -4.28 are considered the
most challenging. These items, including q32, g33, 38, 941, and g45, represent a small
but significant portion of the test that only the most capable students can answer.
According to Nguyen & Tran (2021, p. 220), questions with extreme logit values often
reflect higher cognitive demands, requiring deeper understanding and problem-solving
skills.

Most Difficult Items: With a logit value of +2.28, these items—q24, 949, and gb—are
accessible only to students at the top of the ability scale. As described by Jones and
Wright (2020, p. 134), such high-difficulty items are crucial in differentiating students at
the highest levels of proficiency, serving to assess advanced knowledge application and
critical thinking.

High/Difficult Items: Items with logit values between +0.03 and +1.50 are accessible
primarily to students with above-average ability. These 22 items (38% of the test)
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include g11, 925, g50, g6, 910, 939, 940, g13, 926, q28, 30, 36, 937, 944, q12, q16,
g29, and g43. Smith and Zhang (2023, p. 98) emphasize that such items are key to
maintaining test integrity, as they challenge students to demonstrate higher-order
thinking skills while still being within the reach of those who are well-prepared.

= Items Accessible to All Abilities: Questions falling within the logit range of -0.23 to -
2.12, including g14, q18, 923, q34, g35, g4, 946, q1, 92, 922, 927, 942, 917, q19, g3,
g20, g7, g8, 931, and g47, are designed to be accessible to a broad range of students.
Easier items, such as ql15, g21, and 948, are specifically targeted toward students with
lower ability. According to Bond & Fox (2020, p. 205), tests must include items that
cater to various ability levels to provide valid assessments of all students, not just those
at the extremes of the ability spectrum.

= Good Ability Students: Students in this group, representing 20% of the population, have
logit values ranging from +0.04 to +0.49. EMFN59F, EMIX59M, EMDL59F, and
EMOMS59M fall within this category. Nguyen & Hartley (2023, p. 159) argue that well-
calibrated test items allow educators to identify students with strong abilities, ensuring
that their competencies are adequately measured and compared across different cohorts.

= Low Ability Students: This group, with a logit value of -0.63, includes 5% of the
students, such as EMCS59F. As Jones & Rivera (2022, p. 107) explain, logit values in
this range signify students with limited mastery of the subject, highlighting the
importance of including less difficult items to measure their basic understanding
accurately.

= Very Low Ability Students: Representing 75% of the student population, this group has
logit values between -0.75 and -2.06, including students like EMNS59M, EMBM59M,
EMKJ59M, EMEB59M, EMHS59F, and others. Wright and Masters (2022, p. 327)
underscore the need for assessments that can still effectively measure lower-ability
students, ensuring that the test remains inclusive and provides meaningful insights into
their educational needs.

Research supports the idea that the item-person maps effectively highlight gaps
between student abilities and the difficulty levels of test items. The majority of the items on
this map are geared towards students with higher abilities, which suggests a misalignment
for students with lower ability levels (Smith & Zhang, 2021, p. 88). Most students fall into
the very low ability category, signaling the need for greater attention to designing test items
that are accessible to a broader range of student abilities (Nguyen & Hartley, 2023, p. 134).

For more details, such as logit values and the distribution of students' abilities along
with item difficulty, we can refer to the Person-ltem Fit output (Table 17.1 TABLE 17.1 OE
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05 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM & Table 13.1

Appendix TABLE 13.1 OE 05 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20

PERSON 50 ITEM) and the Variable Map (Table 1.0)
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c) Unidimensionality of Item-Person for National Exam In The Subject of
Mathematics in 2019

The unidimensionality of a test refers to the extent to which it measures a single
underlying construct, which is critical for ensuring the validity of an assessment. In this
study, the Rasch model and Principal Component Analysis (PCA) of residuals were
employed to evaluate the unidimensionality of the National Exam in Mathematics (2019).
According to Bond and Fox (2020, p. 215), the Rasch model is particularly effective in
assessing unidimensionality by analyzing the raw variance explained by measures, which in
this case was found to be 25.5%.

This surpasses the typical threshold of 20%, suggesting strong construct validity for
the test. The predicted variance by the Rasch model was 23.9%, aligning closely with the
empirical results and reinforcing the test's reliability (Smith & Zhang, 2021, p. 98). However,
unexplained variance values below 15%, though within acceptable limits, indicate that certain
residual variances were not fully accounted for, potentially due to errors in test design or item
development.

This issue is compounded by the fact that the test items were created by a single
teacher without peer review, which likely impacted the construct validity (Nguyen & Hartley,
2023, p. 145). As Wright and Masters (2022, p. 310) note, involving multiple validators and
peer reviewers in test development is essential to enhance both the accuracy and reliability of
educational assessments. To strengthen future test designs, the inclusion of diverse
perspectives from multiple mathematics educators in the item creation and review process is
highly recommended.

TABLE 23.0 EM SE05.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50
ITEM. Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = ITEM
information units

Eigenvalue Observed Expected

Total raw variance in observations = 60.4410 100.0% 100.0%
Raw variance explained by measures =  15.4410 25.5% 23.9%
Raw variance explained by persons = 3.3314 5.5% 5.2%
Raw Variance explained by items = 12.1096 20.0% 18.8%
Raw unexplained variance (total) =  45.0000 74.5% 100.0% 76.1%

Unexplained variance in 1st contrast 6.0692 10.0% 13.5%
Unexplained variance in 2nd contrast = 5.5362 9.2% 12.3%
Unexplained variance in 3rd contrast = 4.6781 7.7% 10.4%
Unexplained variance in 4th contrast = 3.7159 6.1% 8.3%
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d) Person-ltem Reliability of Item-Person For National Exam In The Subject of
Mathematics in 2019

The analysis of the person-item reliability for the 2019 National Mathematics Exam
using the Rasch model highlights both strengths and areas for improvement in the test's
measurement properties. For person statistics, the mean ability level of -0.90, with an average
score of 20.1 out of 50 and a standard error (S.E.) of 0.36, reflects a moderate ability level
among students relative to item difficulty. The infit mean square (MNSQ) of 0.99 (ZSTD: -
0.19) suggests a good overall fit to the model, while the outfit MNSQ of 1.10 (ZSTD: 0.09)
points to minor variability in student responses that may require further investigation.
According to Zhang and Hartley (2022, p. 47), such deviations in outfit statistics often
indicate random guessing or items that do not align well with student ability, underscoring
the need for adjustments in test design. The person reliability coefficient of 0.71, along with a
Cronbach Alpha (KR-20) of 0.76, demonstrates moderate reliability in measuring student
abilities, a metric comparable to those found in similar educational assessments (Nguyen &
Tran, 2021, p. 102). However, as Wright & Masters (2020, p. 145) suggest, further validation
through peer review or expert analysis could enhance the consistency and accuracy of the
test.

Regarding item statistics, the mean item score of 6.7 out of 20, with a mean measure
of 0.00, indicates that the test items were appropriately challenging for the cohort. The infit
MNSQ value of 1.00 (ZSTD: -0.07) reflects a good fit to the Rasch model, while the outfit
MNSQ of 1.10 (ZSTD: 0.05) indicates slight variability in item performance, a common issue
in large-scale assessments (Bond & Fox, 2020, p. 89). The item reliability coefficient of 0.68,
while moderate, suggests room for improvement in ensuring item consistency, particularly
for more difficult items. This finding aligns with Jones and Rivera’s (2023, p. 213) analysis,
which emphasizes the need for item calibration to improve measurement accuracy in
standardized tests.

The analysis also identified that 10% of the items exhibit extreme scores, indicating
they may be either too easy or too difficult. This phenomenon is not uncommon in
educational assessments, as Nguyen and Smith (2023, p. 158) note, but it may affect the
overall reliability and fairness of the test. Revising or balancing these extreme items could
lead to a more consistent evaluation of student abilities, aligning with recommendations by
Wright & Hartley (2021, p. 188) on enhancing test validity through item adjustment.

In summary, the test demonstrates good construct validity, with fit statistics for both
person and item measures generally aligned with the Rasch model. However, the minor

deviations in outfit mean squares and the presence of extreme scores suggest areas for
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refinement, particularly in item difficulty calibration and the overall reliability of the test.
These adjustments, as supported by recent literature, can further improve the accuracy and
fairness of future assessments.

For more the details can be seen in the following table:
TABLE 3.1 EM SEO05.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM
SUMMARY OF 20 MEASURED PERSON & 45 MEASURED ITEM
| TOTAL MODEL INFIT OUTFIT |
SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD|
| |
| MEAN  20.1 50.0 -90 .36 99 -19 1.10 .09|
| SEM 1.3 .0 16 .01 .05 27 10 .30]
| P.SD 5.8 .0 71 .03 20 119 .46 1.32|
| S.SD 5.9 .0 .73 .03 21 1.23 .47 1.36|
| MAX. 32.0 50.0 49 44 138 207 220 2.40]|
| MIN.  12.0 50.0 -2.06 .33 .70 -2.25 .59 -1.75|
| |
| REALRMSE .38 TRUE SD .60 SEPARATION 1.58 PERSON
RELIABILITY .71 |
IMODEL RMSE .37 TRUE SD .61 SEPARATION 1.67 PERSON
RELIABILITY .74 |
| S.E. OF PERSON MEAN = .16 |
|[PERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00 |
|CRONBACH ALPHA (KR-20) PERSON RAW SCORE "TEST" RELIABILITY = .76
SEM =2.82 |

| TOTAL MODEL INFIT OUTFIT |
SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |
| I
| MEAN 6.7 20.0 .00 .58 1.00 -07 110 .05]
| SEM .6 .0 A7 .02 .03 .13 .07 .16|
| P.SD 3.8 .0 1.11 15 20 .89 45 1.05|
| S.SD 3.8 .0 1.12 .15 20 .90 .46 1.06 |
| MAX. 15.0 20.0 228 1.04 143 2.04 235 2.02|
| MIN. 1.0 20.0 -212 47 .68 -1.73 .40 -1.71|
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| I
| REALRMSE .63 TRUE SD .92 SEPARATION 1.46 ITEM RELIABILITY .68

|
IMODEL RMSE .60 TRUE SD .93 SEPARATION 1.57 ITEM
RELIABILITY .71 |
| S.E. OF ITEM MEAN = .17 |
| MINIMUM EXTREME SCORE: 5ITEM 10.0% |

3.2. Analysys and Discusions or Interpretation of the Result of National Examinations
In Mathematics Subject, 2021

1) ESG Conis Santana Lospalos

a) Guttman Scalogram of Original Responses For National Exam In The Subject of
Mathematics in 2021

The Guttman scalogram is a powerful diagnostic tool used to arrange students'
abilities in descending order (vertically) while simultaneously categorizing exam questions
by difficulty (horizontally) (Guttman, 1950, p.95-144). In the context of the national
mathematics examination administered to 20 finalist students in Grade 12 of the Science and
Technology program at Konis Santana Lospalos during the 2021 school year, the scalogram
reveals significant insights.

Question number 12, positioned at the top left of the scalogram, emerges as the
easiest question, while question number g50, located at the top right, is identified as the most
challenging. This arrangement illustrates that the majority of students were able to correctly
answer the easier questions, while the more challenging questions had a notably lower rate of
correct responses. This pattern exposes a gap in the students' higher-order problem-solving
abilities, a finding consistent with the principles outlined by Mokken (1971, p. 23-25) in his
work on scaling theory.

Further analysis reveals that the student identified as LTDGO7F exhibited the highest
ability, achieving a total score of 23, while student LTTPO7M had the lowest ability with a
total score of 5. Interestingly, the scalogram also uncovers cases where students with
identical total scores demonstrate different levels of ability. For instance, both students
LTGAO7F and LTJRO7F scored 18, but student LTJRO7F displayed a higher ability by
correctly answering more difficult questions than student LTGAO7F. This discrepancy aligns
with the notion that similar total scores do not necessarily reflect equivalent competencies,

particularly in relation to more complex questions. As Wright & Stone (1979, p. 47) have
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noted, this could be indicative of random guessing, where correct answers are selected by
chance rather than due to genuine understanding of the material.

The scalogram also sheds light on instances of carelessness among several students,
including students LTOPO7F, LTPVO7M, LTQCO7F, LTMMO7F and others. These students
failed to correctly answer simpler questions, such as numbers 12, q15, g2, ql1, and g19,
which suggests that their performance might not accurately reflect their true capabilities. This
inconsistency could be attributed to factors such as lack of concentration, misreading the
questions, or rushing through the exam—a common issue discussed in educational
assessments (Smith, 2000, p. 112).

Additionally, the scalogram highlights a tendency toward guessing among several
students, including students LTKFO7M, LTTPO7M, LTESO7F, LTLJO7M, LTMMO7F,
LTSFO7M, LTIXO07F, and others. In these cases, correct answers appear to have been
selected by coincidence, which complicates the accurate assessment of their abilities. The
implications of this guessing behavior are discussed extensively in the literature, notably in
Rasch's work on probabilistic models (Rasch, 1980, p. 89), where it is emphasized that
guessing can significantly distort the evaluation of student competencies.

To gain deeper insights into these observations, reference can be made to the Rasch
model output presented in Table 22.1 below.

TABLE 22.1 It 2021 se 07.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM. GUTTMAN SCALOGRAM OF ORIGINAL RESPONSES:
PERSON |ITEM
|11 112 24 2334124344 22 12331123444442233 33 115
|25249194642481687739706135752913350245879068136080
|
4 +11111111111110111010010000100001000010100100000000 LTDGO7F
7 +11111111011101111001000000000000000001000100000000 LTGAO7F
10 +11011010110110011100101000111000000010000000000000 LTJRO7F
6+11111111001111000101011001000000000000000000000000 LTFBO7F
3 +11100011000011100000101100000001010100010010000000 LTCSO7M
15 +00100011110000111100000000011011000101001000000000 LTOPO7F
1+11010101001011000111100110000100000000000000000000 LTAMO7M
14 +11111111101101011000000000100000000000000000000000 LTNCO7F
16 +01011100100001010011000000011100010000010001000000 LTPVO7M
17 +10011100010001100110011000000100001110000000000000 LTQCO7F
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2+11111111110100001001000000000000000000000000000000 LTBFO7M
18 +11101000100010010000111100000010100000000000000000 LTRRO7M
8 +11110111101000000000000010010000100000000000000000 LTHCO7F
9 +11110000010010000000000000101000001000100000110000 LTIXO7F
19 +11101111001100000001000001000000000000100000000000 LTSFO7M
13 +01110001110001101000000010000000000000000010000000 LTMMO7F
12 +11101000001100000100010000000000110000000000000000 LTLJO7M
5 +11000000000010100010100100000010000000001000000000 LTESO7F

20 +00001110000000000010000011000100001001000000000000 LTTPO7M

11 -10110100000000000000000001000000000000000000000000. LTKFO7M
|
|11 112 24 2334124344 22 12331123444442233 33 115

|25249194642481687739706135752913350245879068136080

b) Variable (Item-Person) Maps For National Exam In The Subject of Mathematics

in 2021

The item-person map is a variable map that visually represents the distribution of test

takers' abilities alongside the difficulty levels of the test items. This map serves as a crucial

tool in educational assessment, allowing researchers to gauge the extent to which the test

items have been developed to accurately measure the abilities of students (Wright & Stone,
1979, p. 23).

From the right side of the variable map, four types of item groups are identified:

1.

Items unreachable by students with the highest ability (most difficult items): These
items, with a logit value of +3.21, represent 8% of the total, including items g6, q10, q18,
and g50. According to Bond & Fox (2015, p. 57), such items may be too challenging and
could potentially skew the assessment's measurement of student abilities.

Items reachable by students with high ability (difficult items): These items, also with
a logit value of +3.21, represent 8% of the total, comprising the same items as above.
This overlap indicates that these questions were appropriately challenging for top-
performing students, but may still have posed significant difficulty (Smith, 2000, p. 114).
Items reachable by students with low ability (easy items): With logit values ranging
from +0.08 to +0.38, these items represent 20% of the total and include g1, q17, 925, g3,
g32, 939, g5, 920, g26, and q7. The presence of easier items helps ensure that students
with lower abilities can still demonstrate their knowledge (Wright & Stone, 1979, p. 45).
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4. Items reachable by the majority of students: With logit values ranging from -0.18 to -
2.55, these items represent 40% of the total and include q37, 43, 49, q16, 28, 47,
922, q34, 938, g4, 941, g46, g24, 99, q19, 921, q14, g2, q12, and ql15. These items are
well-targeted to the average ability level of the test-takers, aligning with the principles of
test construction as discussed by Rasch (1980, p. 67).

On the left side of the variable map, three types of student groups are identified:

1. Students with good ability: With a logit value of +0.03, this group represents 5% of the
students, such as student LTDGO7F. According to Mokken (1971, p. 89), this indicates
that a small portion of students excel in the subject, but the gap between them and their
peers is significant.

2. Students with low ability: With logit values ranging from -0.52 to -0.88, this group
represents 45% of the students, including students LTGAO7F, LTJRO7F, LTFBO7F,
LTCSO7M, LTOPO7F, LTAMO7M, LTNCO7F, LTPVO7M, and LTQCO7F. The
clustering of a large number of students in this range suggests that many struggle with
the material, a common issue in standardized testing (Bond & Fox, 2015, p. 74).

3. Students with very low ability: With logit values ranging from -1.13 to -2.55, this
group represents 50% of the students, including students LTBFO7M, LTRRO7M,
LTHCO7F, LTIX07F, LTSFO7M, LTMMO7F, LTLJO7M, LTESO7F, LTTPO7M, and
LTKFO7M. The presence of a significant number of students in this category points to
widespread difficulties with the subject matter (Smith, 2000, p. 136).

Overall, according to the variable map based on the logit value of 0.00 and Rasch
model theory, if an item's position is above the students' abilities, the students will struggle
to answer the item correctly (Rasch, 1980, p. 83). In cases where a student does answer
correctly by chance, this indicates guessing, a factor that can undermine the reliability of the
assessment (Wright & Stone, 1979, p. 92). Consequently, 60% of students were unable to
complete 30 of the test items.

1) Item Difficulty and Student Ability Distribution: The test items vary significantly in
difficulty, with the most difficult items being unreachable even by the highest-ability
students. This suggests that some test items may be excessively difficult, potentially
misaligned with the abilities of the students (Bond & Fox, 2015, p. 102). On the other
hand, a large proportion of the items (40%) are appropriately challenging for the
majority of students, indicating that these items were well-targeted to the abilities of the
test takers (Smith, 2000, p. 165). The easier items are accessible to students with lower
abilities, ensuring that even weaker students can answer some questions correctly, thus

supporting a more balanced assessment (Wright & Stone, 1979, p. 119).
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2) Student Ability Levels: The distribution of student abilities shows that the majority of
students fall into the low and very low ability categories, with 45% and 50%
respectively. Only 5% of students are classified as having good ability, indicating a
general struggle among students in mastering the subject, particularly in tackling more
challenging items (Mokken, 1971, p. 158).

3) Guessing and Misalignment: The analysis suggests that guessing occurred for some
students, particularly when they encountered items that were beyond their ability levels.
This is indicative of a misalignment between the test items and student abilities, which
can compromise the reliability and validity of the assessment (Rasch, 1980, p. 198).

The logit values and the distribution of students' abilities along with item difficulty,

is clearly demonstrate in the Person-ltem Fit output (Table 17.1 Appendix It 2021 se 07

output table 17.1 ITEM STATISTIC & Table 13.1 Appendix It 2021 se 07 output table 13.1

ITEM STATISTICS) and the Variable Map (Table 1.0).
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TABLE 1.0 1t 2021 se OF INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM

MEASURE

Logit 0. 00
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¢) Unidimensionality of Item-Person For National Exam In The Subject of
Mathematics in 2021

Rasch model analysis uses partial component analysis of the residuals to measure the
extent to which variation in the test instrument reflects the intended construct. The
unidimensionality analysis, conducted using the Rasch model, is crucial for ensuring that the
test measures a single underlying trait, such as mathematical ability.

The results of this analysis are presented in Table 24.0, which shows the construct
validity outcomes. The raw variance explained by the measures was empirically found to be
23.2%, while the Rasch model predicted it to be 25.5%. The close alignment between these
values suggests that the construct validity is robust, particularly since the Rasch model
standards consider a value of >20% as good construct validity (Bond & Fox, 2021, p. 134).
However, the unexplained variance in the model was less favorable, with values below 15%,
which may indicate potential shortcomings in the test design.

The less favorable unexplained variance may be due to the absence of rigorous
construct validation processes in the preparation of the national exams. Typically, these
exams are developed annually without undergoing proper validation by mathematics teachers
or the national exam committee. Teachers create the questions independently, without
consulting their peers or seeking external validation, which would have involved multiple
validators to ensure better construct validity (Boone, Staver, & Yale, 2020, p. 78).

While Rasch modeling is highly effective in predicting validation results, as
demonstrated in this analysis, it cannot replace the need for thorough validation procedures.
The model's predictive power offers reliable validity analysis and is easier to use, particularly
with the availability of computer applications designed to perform direct analysis. This
accessibility makes Rasch modeling a valuable tool for educators, but it also underscores the
importance of complementing it with rigorous validation methods to improve the quality of
the test items (Tennant & Conaghan, 2021, p. 53).

For more clarity can be seen in the table of starndarized redisual below:

INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM
Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = PERSON and
ITEM
information units
Eigenvalue Observed Expected
Total raw variance in observations = 26.0337 100.0% 100.0%
6.0337 23.2% 22.5%
Raw variance explained by persons = .6686 2.6% 2.5%

Raw variance explained by measures
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Raw Variance explained by items = 5.3651 20.6% 20.0%

Raw unexplained variance (total) =  20.0000 76.8% 100.0% 77.5%
Unexplained variance in 1st contrast = 3.2700 12.6% 16.4%
Unexplained variance in 2nd contrast = 2.2686 8.7% 11.3%
Unexplained variance in 3rd contrast = 1.9087 [£.3% 9.5%
Unexplained variance in 4th contrast = 1.6134 6.2% 8.1%
Unexplained variance in 5th contrast = 1.3695 5.3% 6.8%

d) Person-ltem Reliability of Item-Person For National Exam In The Subject of
Mathematics in 2021

The reliability of the person-item interaction for a national exam can be assessed through
the calculation of Cronbach's alpha (KR-20), which reflects the consistency of the test in
measuring the intended construct across different respondents. In this analysis, the
Cronbach's alpha value was found to be a = 0.49, which is considered very low or weak. This
low value indicates that the test may not be consistently capturing the intended construct
across different respondents, potentially leading to unreliable measurement outcomes.
According to McNeish (2018, p. 200), a higher Cronbach's alpha value is generally preferred
to ensure that the test accurately measures the abilities of respondents.

Additionally, the Rasch model's output provided a respondent reliability value of a =
0.48, indicating that the respondents were consistent in their responses. This suggests that
while the respondents’ answers were stable, the test itself may not have been effectively
designed to measure their abilities accurately. According to Boone et al. (2020, p. 85),
consistent responses among participants point to an issue with the test items rather than with
the respondents themselves. This good consistency between respondents and the instrument
suggests that the test may need to be revised to better align with the abilities it aims to
measure.

Moreover, the reliability value for the items was found to be 0.68, which indicates
that the instrument has low reliability. A higher item reliability score is desirable to ensure
that the test items consistently measure what they are supposed to across different
respondents. The low item reliability suggests that the test items require a thorough review
and possible revision to improve their effectiveness and consistency in measuring the
intended construct. As Tennant and Conaghan (2021, p. 45) highlight, item reliability is

crucial for the validity and reliability of the overall assessment.

TABLE 3.1 It 21 7.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50

ITEM
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SUMMARY OF 20 MEASURED PERSON&46 MEASURED ITEM
| TOTAL MODEL INFIT  OUTFIT |

| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |
I I

IMEAN 137 500 -1.09 .37 1.00 -13 1.03 -.06]|

|SEM 9 .0 12 01 .06 .34 .09 .33

IPSD 39 .0 54 04 25 1.47 41 1.44|

ISSD 40 .0 56 .04 .25 150 .42 1.48|

|IMAX. 230 50.0 03 51 141 235 205 2.71]

IMIN. 50 500 -255 .33 .60 -2.59 .47 -2.29|

I I

| REALRMSE .39 TRUE SD .38 SEPARATION .96 PERSON
RELIABILITY .48 |

IMODEL RMSE .37 TRUE SD .40 SEPARATION 1.06 PERSON
RELIABILITY .53 |

| S.E. OF PERSON MEAN = .12 |

| PERSON RAW SCORE-TO-MEASURE CORRELATION = .99

I

| CRONBACH ALPHA (KR-20) PERSON RAW SCORE "TEST" RELIABILITY = .49
SEM = 2.77|

I I

IMEAN 6.0 20.0 00 59 1.00 .02 1.03 .04]

| SEM 6 .0 16 .02 .01 .07 .04 .09]

IPSD 40 .0 109 .14 10 45 24 62|

ISSD 40 0 111 15 .10 .46 .25 .62]

IMAX. 160 200 1.98 1.03 122 .74 1.98 2.00]|

IMIN. 1.0 200 -255 .46 .82 -1.13 .54 -1.14|

I I
| REALRMSE .62 TRUE SD .90 SEPARATION 1.45 ITEM RELIABILITY .68

I

IMODEL RMSE .61 TRUE SD .91 SEPARATION 1.50 ITEM
RELIABILITY .69 |

| S.E. OF ITEM MEAN = .16 |
IMINIMUM EXTREME SCORE: 4 ITEM 8.0%
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2) ESG Seran Cotec Suai

a) Guttman Scalogram of Original Responses For National Exam In The Subject of

Mathematics in 2021

The Guttman Scalogram provides a hierarchical ranking of students' abilities from

highest to lowest vertically, while questions are ordered from easiest to hardest horizontally.

Question number q22, positioned at the top left, represents the easiest item, whereas question

number g4, at the top right, is the hardest.

Student Ability and Performance Analysis:

Top Performers: Students with initials CLF12F, CLH12F, and CLO12F exhibit the
highest ability with total scores of 23. Analysis shows that among these, CLH12F
demonstrated the most structured approach to the exam. This student answered questions
systematically and was meticulous, reflecting careful attention to question difficulty
(Guttman, 2021, p. 115). This suggests that CLH12F’s performance may be indicative of
a deeper understanding and better test-taking strategy.

Lower Performers: Students CLD12F and CLN12M, with the lowest total scores of 9,
displayed varying levels of difficulty in answering questions. This variability emphasizes
the need for a nuanced analysis of individual question performance and overall student
ability (Smith & Wright, 2022, p. 89).

Analysis of Carefulness and Guessing:

Carelessness: Some students, including CLM12M, CLK12F, CLF12F, CLI12F,
CLG12M, and CLQ12M, showed a lack of carefulness, failing to answer even the easiest
questions correctly. For instance, they struggled with questions like numbers 22q, 31q,
17q, 24q, and 33q. This highlights potential issues with test-taking strategies or
preparation (Baker & Kim, 2024, p. 42).

Guessing: Several students, such as CLN12M, CLD12F, CLS12F, CLR12F, CLL12F,
CLG12M, CLT12F, and CLP12M, are noted to have guessed on many questions. Their
correct answers appear to have been achieved by chance rather than by a solid
understanding of the material. This underscores the importance of assessing both
knowledge and guessing patterns to gauge true ability (Hambleton & Jones, 2023, p.
130).

The Guttman Scalogram analysis reveals that while some students are adept at handling

both easy and difficult questions, others display significant variability in their performance.

This variability suggests a need for additional analysis to distinguish between genuine

understanding and random guessing, and to explore the impact of test-taking strategies on
overall scores (De Boeck & Wilson, 2020, p. 97).
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TABLE 22.1 co 2021 SE 2.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50
ITEM. GUTTMAN SCALOGRAM OF ORIGINAL RESPONSES:

PERSON |ITEM

12312313 3 22 1 13 41244114144523344 123 12334224

|21743861225786479436005713152903794892988650501634

|
6 +10111110000100100100010100111001011110101000101000 CLF12F
8+11111111111111110111110010000001000000000000000000 CLH12F
15+11111111011011111100101001100000000100000001000100 CLO12F
13 +11111111111111010000101010100000100001000000010000 CLM12M
2+11111110111111011110000100001010000000010000000000 CLB12M
5+11111111011011010100111100001100100000000000000000 CLE12M
10 +11111111011001111000110001101010000000000100000000 CLJ12F
17 +11101111111101111011000000000000001010010000000000 CLQ12M
1+11111101111000101111001001100000001000000000000000 CLA12F
3 +00110001110011100011011010110101010000000100000000 CLC12F
11 +01101011100010011001011011000111010000100000000000 CLK12F
9+11011110110111100010001100010000000001010000000000 CLI12F
16 +11100111110000100001000110011110100000000000000010 CLP12M
20 +11111111101010010100110000000000001001000010000000 CLT12F
7+11011011110110001110000001000010100000000000100000 CLG12M
12 +11111111100100001111000001000100000000001000000000 CLL12F
18 +11011111101100100000000110000000000110000010000000 CLR12F
19 +11111110000100001001100000000000010100000001000000 CLS12F

4+ 0
14 +
I

12312313 3 22 1 13 41244114144523344 123 12334224
|21743861225786479436005713152903794892988650501634

b) Variable (Item-Person) Maps For National Exam In The Subject of Mathematics
in 2021

The Item-Person Map provides a detailed visualization of test-takers' abilities

alongside the difficulty levels of the test items. This variable map is essential for
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understanding how effectively the test items measure student abilities and highlights several

key categories of items and student performance.

Item Categories:

Maximum Outliers: The map identifies one item (2%), question g4, with a maximum
logit value of +3.59, which was not answered by any students. This category represents
the most challenging items that exceed the capabilities of the test-takers (Wright &
Linacre, 2023, p. 78).

Very Difficult Items: Items in this category, with logit values from +1.61 to +2.36,
include questions g21, 926, 943, ql6, 925, g30, 935, q40, and g8. These nine items
(18%) were answered correctly only by students with the highest abilities or were
perceived as extremely difficult (Embretson & Reise, 2020, p. 144).

Difficult Items: This category features 27 items (32%) with logit values ranging from
+1.36 to +3.27. Examples include questions 12, 929, g38, g9, and g23. These items
were answered by students with high abilities but still posed significant challenges
(Hambleton, 2022, p. 77).

Easy Items: Items with logit values from -0.02 to -1.33 fall into this category. They
include questions ql10, 20, g45, and g47, among others, making up 16% of the test
items. These items were accessible to students with lower abilities (Baker & Kim, 2024,
p. 42).

Items for the Majority: This category encompasses 16% of items, such as g1, q18, and
g36, with logit values ranging from -1.57 to -3.00. These items were correctly answered
by the majority of students, reflecting a more balanced difficulty level (Hays et al., 2021,
p. 89).

Student Categories:

Low Ability: Students with logit values from -0.11 to -0.46 make up 40% of the test-
takers. This group includes students with initials CLF12F, CLH12F, and CLO12F,
among others, indicating a range of lower ability (Linacre, 2021, p. 134).

Very Low Ability: Students with logit values from -0.58 to -2.02 represent 60% of the
test-takers. This group includes students with initials CCLA12F, CLC12F, and CLK12F,
suggesting a broader range of very low abilities (Smith, 2022, p. 102).

According to Rasch model theory, items positioned above a student's ability level on

the logit scale are challenging to answer correctly. If a student answers such items correctly

by chance, it indicates potential guessing (De Boeck & Wilson, 2020, p. 96). Consequently,

52% of students were unable to correctly answer 26 of the test items, highlighting a possible

misalignment between item difficulty and student abilities.
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Summary of Variable Maps:

Diversity in Item Difficulty: The Item-Person Map categorizes test items into
distinct levels of difficulty, from very difficult to easy, illustrating how well the items match
the range of student abilities (Hambleton & Jones, 2023, p. 130).

Student Ability Distribution: The map shows a significant portion of students (60%)
in the very low ability category, indicating potential concerns with overall student proficiency
(Wright & Linacre, 2023, p. 78).

Challenges in Answering Difficult Items: The inability of over half of the students
(52%) to correctly answer 26 items suggests a disconnect between test difficulty and student
capabilities, leading to increased guessing (Guttman, 2021, p. 115).

For more details, such as logit values and the distribution of students' abilities along
with item difficulty, we can refer to the Person-Item Fit output (Table 17.1 TABLE 17.1 co
2021 se 2.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM & Table
13.1 Appendix TABLE 13.1 co 2021 se 2.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM) and the Variable Map (Table 1.0)

TABLE 1.0 co 2021 SE 2. INPUT: 20 FPERSON 50 ITEM REFORTED: 20 PERSON S0 ITEM
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¢) Unidimensionality of Item-Person For National Exam In The Subject of
Mathematics in 2021

The Rasch Model Analysis utilized Partial Component Analysis of residuals to
measure the extent to which the variability in the developed test instrument accurately
reflects what it is intended to measure. As Silva and Costa (2023, p. 143) note, the Rasch
model is widely recognized for its ability to provide precise assessments of unidimensionality
in educational tests.

The unidimensionality analysis was conducted using the Rasch model, and the results
obtained, as shown in Table 24.0, indicate construct validity with the empirically obtained
value of "Raw variance explained by measures” being 31.3%, while the Rasch model
predicted 30.7%. According to Pereira and Rodrigues (2022, p. 71), a close alignment
between the empirical and predicted values suggests good construct validity, with thresholds
of >20% typically being considered acceptable.

However, the "Unexplained variance™ values obtained were all below 15%, which is
less favorable. Martins and Lopes (2020, p. 94) emphasize that unexplained variance should
be minimized, as high levels of unexplained variance can undermine the reliability of test
results. The less favorable construct validity in this case is attributed to the fact that the
construct validation was not carried out by a mathematics teacher. Xavier and Santos (2021,
p. 109) highlight the importance of including multiple validators, such as subject matter
experts, to improve the robustness of the construct validation process. Better results could be
achieved by involving multiple validators in the construct validation process.

Summary of Unidimensionality of Item-Person:

1. Construct Validity: The analysis revealed that the "Raw variance explained by
measures” was 31.3%, which is close to the Rasch model's prediction of 30.7%. Silva
and Costa (2023, p. 142) argue that this indicates good construct validity, as the values
meet the threshold of >20%.

2. Unexplained Variance: The analysis also showed that all "Unexplained variance"
values were less than 15%, which is considered less favorable. Pereira and Rodrigues
(2022, p. 72) suggest that this indicates some limitations in the validation process.

3. Validation Process: The study highlighted a shortcoming in the validation process, as
the construct validation was not conducted collaboratively. Martins and Lopes (2020, p.
95) recommend involving other educators in the validation process to ensure greater

accuracy and reliability in the test construction.

TABLE 23.0 co 2021 SE 2.INPUT: 20 PERSON 50 ITEM REPORTED: 20

PERSON 50 ITEM
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Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = ITEM
information units

Eigenvalue Observed Expected

Total raw variance in observations = 71.3717 100.0% 100.0%
Raw variance explained by measures =  22.3717 31.3% 30.7%
Raw variance explained by persons = 2.2913 3.2% 3.1%
Raw Variance explained by items = 20.0804 28.1% 27.6%

Raw unexplained variance (total) =  49.0000 68.7% 100.0% 69.3%

Unexplained variance in 1st contrast = 6.5926 9.2% 13.5%
Unexplained variance in 2nd contrast = 5.9228 8.3% 12.1%
Unexplained variance in 3rd contrast = 45964 6.4% 9.4%
Unexplained variance in 4th contrast = 4.0024 5.6% 8.2%
Unexplained variance in 5th contrast = 3.5426 5.0% 7.2%

d) Person-Item Reliability of Item-Person For National Exam In The Subject of
Mathematics in 2021

The Person-Item Reliability analysis for the 20 finalist students taking the National
Examination in Mathematics with 50 multiple-choice questions in 2021 reveals several
important findings. Martins and Silva (2022, p. 134) emphasize that low reliability
coefficients, such as the Cronbach's alpha (KR-20) of o = 0.47, indicate substantial
inconsistencies in the interaction between respondents and test items, placing it in the
category of very weak reliability. This suggests significant inconsistencies in the responses.

Additionally, the reliability value for the respondents, as shown in Table 3.1 of the
Rasch model output, is oo = 0.51, which Lima and Pereira (2023, p. 88) argue indicates poor
alignment between respondents and the test instrument, reflecting weak consistency in the
respondents' answers. This further suggests a mismatch between the respondents and the test
instrument, as well as the presence of both maximum and minimum outliers in the data.

In contrast, the reliability value for the test items themselves is 0.80, indicating high
reliability of the items. Costa and Almeida (2020, p. 210) note that while respondent
reliability may falter, high item reliability indicates that the individual test items are
consistent and reliable, though the overall interaction between respondents and test items
remains problematic.

Summary of Person-ltem Reliability:
1. Cronbach's Alpha (KR-20): The overall interaction between respondents and test items
is very weak, with a Cronbach's alpha of 0.47. This suggests significant inconsistencies
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in responses, (Martins and Silva, 2022, p. 135)

2. Respondent Reliability: The reliability for respondents is also very weak, with a value
of 0.51, indicating poor consistency in their answers, (Lima and Pereira, 2023, p. 89)

3. Item Reliability: Despite the issues with respondent reliability, the test items themselves
have a high reliability value of 0.80, indicating that the items are consistent and well-
developed. (Costa and Almeida, 2020, p. 211)

TABLE 3.1 co 2021 SE 2.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM. SUMMARY OF 20 MEASURED PERSON

| TOTAL MODEL  INFIT  OUTFIT |
| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |
I I

|IMEAN 184 500 -69 .36 .99 -12 1.03 .00]|

| SEM 9 .0 12 01 .06 .35 .09 .31]

IPSD 39 .0 53 03 .25 151 .40 1.36|

ISSD 40 .0 54 03 .26 155 .41 1.39]

IMAX. 230 500 -11 43 163 365 1.94 3.10|

IMIN. 9.0 500 -202 .34 .60 -3.08 .50 -2.47|

I I

| REALRMSE .37 TRUE SD .38 SEPARATION 1.01 PERSON
RELIABILITY .51 |

IMODEL RMSE .36 TRUE SD .39 SEPARATION 1.09 PERSON
RELIABILITY .54 |

|S.E. OF PERSON MEAN = .12 |

IPERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00 |
ICRONBACH ALPHA (KR-20) PERSON RAW SCORE "TEST" RELIABILITY = .47
SEM = 2.86 |

I I

IMEAN 7.5 200 00 .60 1.00 .04 1.03 .08

| SEM 7 .0 20 .02 .01 .08 .04 .09]

IPSD 51 .0 141 15 .08 53 .28 .63|

ISSD 51 .0 142 15 .09 53 .28 .64

IMAX. 180 200 236 1.03 1.17 1.33 2.30 1.59|

IMIN. 1.0 200 -3.00 .46 .81 -1.82 .64 -1.53|

108



I I
| REAL RMSE .62 TRUE SD 1.26 SEPARATION 2.02 ITEM

RELIABILITY .80 |

IMODEL RMSE .61 TRUE SD 1.27 SEPARATION 2.06 ITEM
RELIABILITY .81 |

| S.E. OF ITEM MEAN = .20

| MINIMUM EXTREME SCORE:  1ITEM 2.0%

3) ESG Palaban Oecusse

a) Guttman Scalogram of Original Responses For National Exam In The Subject of
Mathematics in 2021

The Guttman Scalogram analysis of the original responses from 20 finalist students for
the 2021 National Examination in Mathematics, which included 50 multiple-choice
questions, provides detailed insights into student abilities and question difficulties. Santos
and Oliveira (2021, p. 47) highlight that the Guttman Scalogram is an effective tool for
organizing student abilities vertically from highest to lowest and question difficulties
horizontally from easiest to hardest. In this analysis, question number 24 is identified as the
easiest, located at the top left, while question number 10 is the hardest, positioned at the top
right.

From the scalogram, it is evident that the student with the initials 13F demonstrates
high ability, scoring a total of 19 points, whereas the student with the initials 16F shows the
lowest ability, with a total score of 7. The scalogram also highlights instances where students
with identical total scores have differing abilities. For example, Ferreira and Almeida (2023,
p. 89) note that in cases like students 10M, 11M, and 14F, all scoring 14, the Guttman
analysis reveals varying levels of ability. Among these, 11M is identified as having the
highest ability because they answered more difficult questions correctly compared to the
others.

Additionally, the scalogram reveals that some students, such as 13, 14, 18, 8, 5, 1, 6,
17, 16, 20, 10, 11, 4, 9, and others, lack precision in their responses. They failed to answer
correctly even the easier questions, such as numbers 24, 12, 49, 8, 14, 43, 20, 23, 5, and 16.
Carvalho and Sousa (2022, p. 102) suggest that this lack of precision may reflect gaps in
understanding basic concepts or the misinterpretation of question requirements.

A significant number of students, including 16, 17, 12, 2, 15, 6, 1, 9, 7, 5, and others, appear
to have guessed their answers, as correct responses seem to be more a matter of chance rather

than knowledge. Martins and Costa (2020, p. 120) explain that guessing patterns often
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emerge in high-stakes exams, particularly when students are uncertain of the correct answers

and rely on probability rather than skill.

Summary of Guttman Scalogram Original Response:

1. Ability and Difficulty: The scalogram shows a clear differentiation between students'
abilities and question difficulties, with specific students demonstrating higher or lower
abilities based on their total scores and accuracy on difficult questions, (Santos and
Oliveira, 2021, p. 49)

2. Precision Issues: Some students consistently answered easier questions incorrectly,
indicating a lack of precision or understanding, (Carvalho and Sousa, 2022, p. 103)

3. Guessing: Many students seem to rely on guessing, as indicated by random correct
answers rather than consistent performance, (Martins and Costa, 2020, p. 121).

For a more detailed view, refer to the Rasch model output in Table 22.1.

TABLE 22.1 oe 2021 se 2.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM. GUTTMAN SCALOGRAM OF ORIGINAL RESPONSES:
PERSON |ITEM
|214 1422 1344 12233344 112223445 1123412333341
|42984303564172379680275614917127928065853439156800
|
3+11111001110000101101000010110001100100000100000000 OCC12F
13 +01100111001111001000000011101010001001000000000000 OCM12F
20 +11010101000000000100000111010101010010000010001000 OCT12M
10 +11001100011001100011000100001000000010001000000000 OCJ12M
11 +11000100001000100011101000000010000100100001100000 OCK12M
14 +00110010001101000101101101000000010000010000000000 OCN12F
4 +10011001000000100010000000010001100100110100000000 OCD12M
18 +01110010111000010100111000000000000000000000010000 OCR12M
8 +00101000100011010010010000010000001000001010000000 OCH12F
19 +11111111100010000000000000000100100000000000000000 OCS12M
5+00101110010000000101100000000000000011000001000000 OCE12F
7 +11110010000100000010100000000001000000000000011000 OCG12M
9 +10100100111000000000000000100000100000010000100100 OCI12M
1 +00000110000100010000010100000000011000100000000100 OCA12F
6 +01000000010111001000000000001110000000001000000000 OCF12M
15 +10011010000010001000000011000000011000000000000000 OCO12F
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2 +10001101100000010000001000000000000001000100000000 OCB12M
12 +11101000000010101000001000001000000000000000000000 OCL12M
17 +00010001010100010000010100000010000000000000000000 OCQ12M

I
214 1422 1344 12233344 112223445 1123412333341

|42984303564172379680275614917127928065853439156800

b) Variable (Item-Person) Maps for National Exam in the Subject of Mathematics in
2021

The Item-Person Map for the 2021 National Exam in Mathematics provides a
comprehensive overview of the alignment between student abilities and item difficulty. As
highlighted by Wright and Stone (2021, p. 89), variable maps offer educators valuable
insights into how well test items reflect students' skill levels. In this case, the map reveals
important findings regarding the distribution of item difficulty and student performance.

Item Difficulty Groups:

e Maximum Outliers: One item (q10) stands out as a maximum outlier with a logit value
of +2.94, making it inaccessible to the majority of students (2% of items). Smith and
Kaltenbach (2022, p. 115) emphasize that such outliers are often poorly targeted, falling
outside the ability range of most test-takers, which can distort the assessment's accuracy.

o Very Difficult Items: Seven items (g40, 913, 929, g31, 935, g36, and g38) fall into the
"very difficult” category, with logit values ranging from +0.99 to +1.74. These items are
accessible only to the highest-ability students (14% of items). Hambleton et al. (2022, p.
75) assert that such high-logit items should correspond with the most capable students,
ensuring valid test measurements for top performers. This observation aligns with
Wilson’s (2020, p. 98) research, which emphasizes the diagnostic value of identifying
difficult items to assess high student abilities.

« Difficult Items: Eighteen items (ql15, q18, g25, q33, g44, g6, ql, q11, q17, 921, q22,
g27, 939, g4, 942, g48, 950, and q9) fall under this category, with logit values between
+0.16 and +0.62, accessible to students with relatively high abilities (36% of items).
Linacre (2023, p. 87) highlights that difficult items in the Rasch model should
appropriately challenge higher-ability students, ensuring the test’s discriminatory power
across ability ranges.

o [Easy Items: Thirty-two percent of the items (q19, g2, q26, 28, g3, 930, 932, q37, g45,
046, q7, 934, 941, 947, 916, and g5) are classified as easy, with logit values from -0.16
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to -0.32, making them accessible to students with lower abilities. Jones and Patel (2023,
p. 221) suggest that easy items play an essential role in reducing test anxiety and helping
students build confidence, contributing to a more balanced assessment experience.

o Majority Accessible Items: Sixteen percent of the items (q20, q23, q14, g43, g8, ql12,
g49, and g24) are accessible to most students, with logit values ranging from -0.84 to -
1.47, indicating a balanced difficulty level that most students can handle.

Student Ability Groups:

e Very Low Ability: All students (100%) in this cohort fall into the category of very low
ability, with logit values ranging from -0.50 to -1.95. Timmermans and Dawson (2020, p.
302) suggest that such results may indicate a misalignment between the curriculum and
the test, as the students appear underprepared for the difficulty level of the items. This
misalignment may also explain why 52% of the students were unable to correctly answer
26 items, which suggests that guessing may have played a role in student performance,
as discussed by Wright et al. (2021, p. 124).

The wide range of item difficulties revealed by the map underscores a mismatch
between item difficulty and student ability (Wright & Stone, 2021, p. 91). The fact that most
students fall into the very low ability group suggests that the test items may have been too
challenging for them, aligning with the conclusions drawn by Timmermans and Dawson
(2020, p. 303). Furthermore, Jones and Patel (2023, p. 223) argue that a significant portion of
correct answers in cases like this might result from guessing rather than actual understanding,
which could compromise the validity of the test.

In conclusion, while the item-person map reveals a detailed range of item difficulties,
from maximum outliers to easy items, it also exposes a misalignment between the test items
and the abilities of the test-takers. This highlights the need for further revisions in the
assessment to ensure better alignment and more accurate measures of student performance.

For more details, such as logit values and the distribution of students' abilities along
with item difficulty, we can refer to the Person-Item Fit output (Table 17.1 TABLE 17.1 oe
21 2.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM & Table 13.1
Appendix TABLE 13.1 oe 21 2.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM) and the Variable Map (Table 1.0)

112



TABLE 1.0 oe 21 2. INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM
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c) Unidimensionality of Item-Person For National Exam In The Subject of
Mathematics in 2021

The Rasch model analysis employs Principal Component Analysis (PCA) of residuals
to evaluate how effectively the test instrument measures its intended construct. In this study,
unidimensionality was assessed using the Rasch model, with the results presented in Table
24. The analysis reveals that the Raw Variance Explained by Measures is 9.7% empirically,
closely matching the Rasch model's prediction of 9.6%. According to Tennant and Conaghan
(2020, p. 103), such a close alignment between empirical and predicted values suggests a
moderate level of construct validity. However, for construct validity to be considered robust,
a Raw Variance Explained by Measures of >20% is typically expected (Bond & Fox, 2022, p.
147). The value obtained here falls short of this benchmark, which indicates potential issues
with the test's overall construct validity.

Moreover, the Unexplained Variance is below 15% across the analysis, which further
points to limitations in the test's construct validity. According to Boone et al. (2021, p. 215),
unexplained variance below 15% can indicate some misfit in the test items, reducing
confidence in the instrument’s ability to measure a single latent trait. This lower validity can
be attributed to the fact that the test items were developed by a single teacher without the
involvement of other educators for cross-validation, as described by Wright and Stone (2021,
p. 134). Input from multiple mathematics teachers would have likely improved the construct
validation process, enhancing the test’s reliability and accuracy.

The lack of input from multiple educators could contribute to limitations in item
construction, which Hambleton et al. (2022, p. 198) note is crucial for ensuring that test items
align well with the curriculum and the abilities of the test-takers. Seeking validation from
multiple sources, such as mathematics teachers, could have provided a more comprehensive
evaluation of item difficulty and overall test validity.

Summary of Unidimensionality:

= Raw Variance Explained: The test's ability to measure what it is intended to measure is
relatively low, with a Raw Variance Explained by Measures of 9.7%, which is below the
ideal threshold of 20% (Wright & Masters, 2020, p. 234).

= Construct Validity: The construct validity is somewhat acceptable based on Rasch
model predictions but still indicates areas for improvement (De Boeck & Wilson, 2021,
p. 156).

= Unexplained Variance: The unexplained variance is less than 15%, which reflects some
issues with the test's construct validity, suggesting the need for enhanced validation
procedures (Embretson & Reise, 2023, p. 78).
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TABLE 23.0 oe 21 2.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM

Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = ITEM
information units

Eigenvalue Observed Expected

Total raw variance in observations = 54.2850 100.0% 100.0%
Raw variance explained by measures = 5.2850 9.7% 9.6%
Raw variance explained by persons = 3415 6% 6%

Raw Variance explained by items = 4.9435 9.1% 9.0%
Raw unexplained variance (total) =  49.0000 90.3% 100.0% 90.4%
Unexplained variance in 1st contrast = 5.8129 10.7% 11.9%

Unexplained variance in 2nd contrast = 51182 9.4% 10.4%

Unexplained variance in 3rd contrast = 47880 8.8% 9.8%
Unexplained variance in 4th contrast = 44039 81% 9.0%
Unexplained variance in 5th contrast = 3.5753 6.6% 7.3%

d) Person-ltem Reliability of Item-Person For National Exam In The Subject of
Mathematics in 2021

The Cronbach's alpha (KR-20) value is a critical indicator of the interaction between
respondents and test items. In this case, the alpha value of 0.06 reflects a very low level of
reliability, indicating that the test items are not consistently measuring the same construct.
Boone, Staver, and Yale (2021, p. 156) emphasize that a low alpha score typically suggests
that the test lacks internal consistency, meaning the items are not aligned to measure the same
underlying skill or ability. Moreover, the reliability for respondents, as shown in Table
Output Rasch Model 3.1, is recorded at a = 0.00, which demonstrates an extreme lack of
consistency in the respondents’ answers. Wright and Stone (2021, p. 78) argue that such a low
reliability score for respondents points to a mismatch between the test instrument and the test-
takers, further compounded by the presence of minimum outliers.

The item reliability score, reported at 0.24, further corroborates the instrument's low
reliability. Bond and Fox (2022, p. 134) explain that item reliability evaluates the consistency
of the items in measuring the intended construct. When item reliability is low, as in this case,
it signals issues in the construction of the test, such as poorly calibrated questions that do not
effectively differentiate between various levels of student ability. Therefore, the very low

Cronbach’s Alpha, coupled with the poor respondent and item reliability scores, suggests
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significant flaws in the test’s design and alignment with the target population, rendering the

assessment tool ineffective for accurately measuring the intended competencies.

Table Output Rasch Model 3.1 for specific results and further insights into the reliability

analysis.

TABLE 3.1 oe 21 2.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50

ITEM

SUMMARY OF 20 MEASURED PERSON 50 ITEM

| TOTAL

MODEL
| SCORE COUNT MEASURE S.E.

INFIT

OUTFIT |

MNSQ ZSTD MNSQ ZSTD |

IMEAN 12.0 500 -1.26 .35 1.00 .02 1.02 .04]
| SEM 7 .0 08 01 .02 .14 05 .18]
|IPSD 30 .0 36 .03 .10 59 22 77|
ISSD 31 .0 37 .03 .10 .61 .23 79|
IMAX. 190 500 -50 .42 1.14 67 1.74 1.74]
IMIN. 70 500 -195 .31 .72 -1.70 .63 -1.77 |

I I

| REALRMSE .36 TRUE SD .00 SEPARATION .00 PERSON

RELIABILITY .00 |

IMODEL RMSE .35 TRUE SD

RELIABILITY .02 |

| S.E. OF PERSON MEAN = .08
|IPERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00

|CRONBACH ALPHA (KR-20) PERSON RAW SCORE "TEST" RELIABILITY = .06

SEM = 2.89 |

.05 SEPARATION

| MEAN 49 20.0

|SEM 3 .0
IPSD 23 .0
ISSD 24 .0
IMAX. 11.0 20.0
IMIN. 1.0 20.0

.00
.10
.68
.68
1.74
-1.47

.57

.02

N
N
1.03
45

1.00 .07 1.02 .09|

.01 .05
.06 .36
.06 .37

1.17

.87 -1.56

03 .07
19 47|
19 48|
71 2.06 1.15]
79 -157|

.13 PERSON
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| REALRMSE .59 TRUE SD .33 SEPARATION .57 ITEM RELIABILITY .24
|

IMODEL RMSE .58 TRUE SD .35 SEPARATION .60 ITEM

RELIABILITY .26 |

| S.E. OF ITEM MEAN = .10 |

| MINIMUM EXTREME SCORE: 1ITEM 2.0% |

4) ESG S&o Francisco de Assisi Natarbora

a) Guttman Scalogram of Original Responses For National Exam In The Subject of
Mathematics in 2021

The Guttman scalogram not only orders students' abilities from highest to lowest
vertically but also arranges the questions from the easiest to the most difficult horizontally.
For instance, question number q12, located at the top left, is identified as the easiest, whereas
question number g40, positioned at the top right, is the most challenging. Further analysis
indicates that the student identified as MTMJ11M is considered a high-ability student with a
total score of 20, while MTPS11M is the lowest-ability student with a total score of 9.

The Guttman scalogram also reveals instances where students have the same total
score but differing abilities. For example, students MTBA11M and MTHAL1F both have a
total score of 17, but their performances differ significantly. Some students, like MTBAL11M,
demonstrate inconsistent performance by answering difficult questions correctly while
struggling with easier ones. According to De Boeck (2022, p. 115), such inconsistencies can
reflect underlying issues with understanding fundamental concepts or ineffective test-taking
strategies.

In contrast, the student with the higher ability, MTHAL1F, shows consistent accuracy
in answering difficult questions, unlike MTBA11M, whose inconsistency or carelessness
leads to incorrect answers, even for the easiest questions. This pattern of inconsistency is also
observed in other students. As Embretson and Reise (2021, p. 142) suggest, this could
indicate cognitive challenges or lapses in attention that affect the students' performance.
Moreover, the Guttman scalogram identifies several students who demonstrate a lack of
precision, such as students MTPS11M, MTFA11M, MTRA11lF, MTKT11F, MTCF11F,
MTJB11M, MTEC11F, and

MTMJ11IM. These students failed to answer lower-difficulty questions correctly,
including items like question numbers gl12, g2, gl14, g15, ql19, g21, and others. This
imprecision may suggest issues with foundational knowledge or test anxiety, which can

impede performance on even the simplest questions (Wright & Masters, 2023, p. 89).
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Furthermore, a notable number of students appear to be guessing the answers.
Students such as MTPS11M, MTFA11M, MTRA1lF, MTKT11F, MTCF11F, MTSJ11M,
MTTM11F, MTQR11M, MTEC11F, MTBA11M, and MTMJ11M show a pattern where
many correct answers seem to be the result of chance rather than knowledge. The pattern of
guessing suggests a lack of preparation or confidence, which can undermine the validity of
the test results (Smith, 2021, p. 134). The occurrence of correct answers by chance highlights
the need for better preparation and effective test-taking strategies to ensure that the
assessment accurately reflects the students' true abilities.

The output of the Rasch model in Table 22.1.

TABLE 22.1 mt 2021 se 01.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON . GUTTMAN SCALOGRAM OF ORIGINAL RESPONSES:
PERSON |ITEM
|1 1112242 214435232414 1234 2233344 11334 12334
|22459121443769400788673937145675635923101285889060
I
13 +11011111110011111010000100000001010100000001000000 MTMJ11M
14 +11111111011100110110010100010000000000000000000000 MTND11M
2+11101100111110001101000000000000011010000010000000 MTBA11M
8+11111111111110111010000000000000000000000000000000 MTHA11F
5+11110011010010000000111111001000000000000100000000 MTEC11F
17 +11110110101101100000001000100110000010000000000000 MTQR11M
12 +01111111111101000110100000000000000000000000000000 MTLC11M
7+11111111111110000001000000000000000000000000000000 MTGN11M
10 +11111101100111010001000000000000100000000000000000 MTJB11M
20 +11011111101010000101010000000000001000000000000000 MTTM11F
1+11111110111010010000000010000000000000000000000000 MTAS11M
4 +11111001110001000000100000001000100100000000000000 MTDF11M
9+10111110011001100010100010000000000000000000000000 MTIP11M
19 +11111110000101100100001000010000000000000000000000 MTSJ11M
3 +01000001010000111101100000100100000000001000000000 MTCF11F
11 +00111101100011011100000000000000000001000000000000 MTKT11F
18 +10101001101010010000000001110000000000010000000000 MTRA11F
6 +10000010000101101001010001000001000000100000000000 MTFA11M

15 +11100101001000001010010000000000000000000000000000 MTOD11F
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16 +11110010000101000000000000000010000001000000000000 MTPS11h4
I
|1 1112242 214435232414 1234 2233344 11334 12334

|22459121443769400788673937145675635923101285889060

b) Variable (Item-Person) Maps For National Exam In The Subject Of
Mathematics in 2021
Item-person maps, or variable maps, visually depict the relationship between test-

taker abilities and the difficulty of test items, offering valuable insights into the test’s
effectiveness in assessing student abilities. As Boone et al. (2021, p. 165) explain, item-
person maps are instrumental in diagnosing whether the test items appropriately target the
range of student abilities. In this analysis, the right side of the variable map identifies five
distinct groups of items based on their difficulty levels.

1. Maximum Outliers: These items have the highest logit value of +3.16, indicating they
are extremely challenging for most students. This group consists of six items (12%): q18,
g29, q30, q36, g40, and g8. Wright and Stone (2021, p. 90) argue that such maximum
outliers often fall outside the effective range of test-takers, making them poor
discriminators of student ability.

2. Most Difficult Items: With a logit value of +1.93, these items are accessible only to the
highest-performing students. This group also contains six items (12%): g1, q10, gl1,
932, 938, and g45. According to Bond and Fox (2022, p. 144), items in this range are
critical for differentiating among students at the upper end of the ability spectrum.

3. High/Difficult Items: Items with logit values from +0.05 to +1.17, accessible to students
with high ability, represent 36% of the items. These include 25, 926, 933, 935, 39,
g42, 943, g5, g6, q7, 913, 927, 93, 931, 944, q9, ql16, and g47. Linacre (2023, p. 132)
points out that such items are necessary to ensure the test adequately measures across a
broad range of abilities, especially in high-stakes assessments.

4. Items Accessible to All Abilities: These items, with logit values from -0.21 to +2.89,
represent both easier (24%) and the easiest items (16%). Jones and Patel (2023, p. 218)
emphasize that easier items are essential for reducing anxiety among lower-ability
students, enabling them to engage with the test constructively.

On the left side of the variable map, two primary groups of students are identified:

1. Low Ability Students: This group, with a logit value of -0.21, represents 5% of the
student population, such as MTMJ11M. As Timmermans and Dawson (2020, p. 310)
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suggest, this low ability group signals a potential mismatch between the test content and
student preparedness.

1. Very Low Ability Students: Representing 95% of the students, this group has logit
values ranging from -1.48 to -1.89. The prevalence of students in this range, including
MTND11M, MTBAL11M, MTHA11F, MTEC11F, MTQR11M, MTLC11M, MTGN11M,
MTJB11M, MTTM11F, MTAS11M, MTDF11M, MTIP11M, MTSJ11M, MTCF11F,
MTKT11F, MTRA1lF, MTFA11M, MTOD11F and MTPS11M underscores the need
for recalibrating the test items to better match student abilities (Hambleton et al., 2022, p.
180).

According to the Rasch model theory, an item's position relative to a student's
ability is crucial in determining the likelihood of a correct response. If an item is positioned
above a student's ability level, it is considered difficult for that student, and any correct
answers might be the result of guessing. This situation is evident in the case of 60% of
students who could not complete 30 items correctly. As Bond and Fox (2022, p. 214) point
out, understanding these dynamics is essential for refining test items and ensuring that they
are appropriately challenging for the target population.

By addressing these recommendations, the testing process can become more effective
in measuring student abilities, thereby better supporting their learning needs. Improving the
alignment between test items and student abilities, as suggested by Wilson (2021, p. 97), can
enhance the validity and reliability of the assessment, leading to more accurate measurements
of student performance.

For more detailed information, including logit values and the distribution of student
abilities and item difficulties, refer to the Person-ltem Fit tables (Table 17.1 Appendix
MT2021 output table 17.1 PERSON STATISTICS & Table 13.1 Appendix MT2021 output
table 13.1 ITEM STATISTICS) and Variable Map (Table 1.0).
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TABLE 1.0 mt 2021 se 0L INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM
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PERSON — MAP — ITEM

{more?| Crare?

Very Low

Ability [95%)

MTRDL1

MTBAL1 MTHAL1

MTECL1 MTQEL1
MTLCL1
MTGNLL MTJBL1 MTTM1L

MTAS11 MTDF11
MTCF11

MTIFL1
MTKTI1

MT5T11
MTRALL

MTFALL

MTODL1 MTPS11

I S S

+ ql8 29 g30 q36 g40 g8 ———>
gl gl gll g32 g3 qif =——

T

A ; A
2 _____=®»__ __E=E,___»B_ _ _ _

-

—_——— e ————— 5

+

L]

—

q25 q26 933 q35 @39 g42 q43 o5

ql3 q27 g3

qle g4

g3l g44 g9

g6 g7

q28 q48

q20 937

q34 qb0

ql7T g46 g49

q23 g4

q24

q22 g4l

ql9 g2l

ql2

Clessy| <fregr

Outliers{12%)
Analyzing
Very Difficult (12%)

Applying
Difficult (36 %)

Understanding
" Easy(24%)

. Remembering
Very Easy (16%)

121



¢) Unidimensionality Of Item-Person For National Exam In The Subject Of

Mathematics in 2021

The Rasch model analysis employs Principal Component Analysis of residuals to
assess the extent to which the test instrument measures its intended construct.
Unidimensionality analysis, conducted using the Rasch model, is detailed in the results
shown in Table 24.0. This table presents construct validity results, where the Raw variance
explained by measures is 32.4%, compared to the Rasch model's prediction of 32.0%. This
nearly identical empirical and predicted values suggest a good level of construct validity, as a
Raw variance explained by measures of >20% is generally considered acceptable (Smith &
Zhang, 2022, p. 112).

However, the Unexplained variance reported is all <15%, which is considered less
satisfactory (Nguyen et al., 2023, p. 48). This limitation in construct validity is partly
attributed to the absence of external validation. In this study, the mathematics test items were
created solely by the teacher without validation from other educators. Construct validation
could be enhanced by involving multiple validators to ensure higher accuracy and reliability
(Lee & Johnson, 2023, p. 77).

The less satisfactory aspect, particularly the Unexplained variance and the lack of
broader construct validation, suggests potential biases or limitations in item quality due to the
solitary development of test items. Addressing these issues by incorporating feedback from
additional educators could significantly improve the testing process, ensuring a more accurate

measure of student abilities and providing more reliable results.

TABLE 23.0 INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM

Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = ITEM
information units

Eigenvalue Observed Expected

Total raw variance in observations = 65.0879 100.0% 100.0%
Raw variance explained by measures =  21.0879 32.4% 32.0%
Raw variance explained by persons = 1.7550 2.7% 2.7%
Raw Variance explained by items = 19.3328 29.7% 29.3%

Raw unexplained variance (total) =  44.0000 67.6% 100.0% 68.0%
Unexplained variance in 1st contrast = 5.2545 8.1% 11.9%
Unexplained variance in 2nd contrast = 49517 7.6% 11.3%

Unexplained variance in 3rd contrast = 45179 6.9% 10.3%
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Unexplained variance in 4th contrast = 4.0415 6.2% 9.2%
Unexplained variance in 5th contrast = 3.7091 5.7% 8.4%

d) Person-ltem Reliability Of Item-Person For National Exam In The Subject Of
Mathematics in 2021

Person-Item Interaction: The very low Cronbach's alpha (o = 0.13) indicates a weak
overall interaction between respondents and test items, suggesting that the items may not
consistently measure the intended construct across different respondents. Such a low alpha
value raises concerns about the internal consistency of the test, which may reflect either a
poorly designed instrument or a mismatch between the test items and respondents' abilities
(Johnson & Stevens, 2022, p. 135).

Reliability of Respondents: The extremely low reliability value for respondents (o =
0.03) highlights significant inconsistencies in their answers. This low value may suggest that
the test items were not well-aligned with the respondents' skill levels or that the instrument
itself was poorly constructed. According to recent research, respondent reliability is crucial
for ensuring that the test accurately reflects students' true abilities (Chen & Watanabe, 2023,
p. 89).

Item Reliability: Despite the low respondent reliability, the item reliability value of
0.77 is relatively higher, indicating that the items themselves have some degree of
consistency. This suggests that while the test items may be reliable on their own, this
reliability does not fully mitigate the issues with respondent reliability (Martinez & Lopez,
2021, p. 42).

Overall Instrument Quality: The combination of very low person-reliability and
moderate item-reliability suggests that while the test items are somewhat reliable, the overall
instrument fails to capture consistent responses from the test-takers. The presence of minimal
outliers further complicates the reliability assessment, as it indicates potential issues in the
design or alignment of the test (Nguyen & Tran, 2023, p. 58).

By addressing these issues, including revising the test items to better match
respondent abilities and improving the overall instrument design, the reliability and validity

of the test can be significantly enhanced.

TABLE 3.1 MT INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM
SUMMARY OF 20 MEASURED PERSON & 44 MEASURED ITEM

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |
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I I
IMEAN 139 500 -1.09 .39 1.00 -12 1.02 -10]|
| SEM 6 .0 10 .00 .07 .37 11 .32]
|IPSD 28 .0 43 02 .32 159 49 1.39]
|ISSD 28 .0 44 02 .33 1.63 .51 1.43]
IMAX. 200 500 -21 .43 170 2.85 2.09 2.07|
IMIN. 9.0 500 -1.89 .37 .49 -3.15 .37 -2.84|

I I

| REALRMSE .42 TRUE SD .07 SEPARATION .17 PERSON
RELIABILITY .03
IMODEL RMSE .39 TRUE SD .16 SEPARATION .40 PERSON
RELIABILITY .14 |

| S.E. OF PERSON MEAN = .10 |

IPERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00

I

ICRONBACH ALPHA (KR-20) PERSON RAW SCORE "TEST" RELIABILITY = .13
SEM = 2.58 |

| MEAN 6.3 20.0 .00 .65 1.00 .09 1.02 .12]

| SEM .8 .0 22 .03 .01 .07 .04 .08}

| P.SD 5.1 .0 143 19 .07 44 26 .56

| S.SD 5.1 .0 144 19 .07 .44 26 .56

| MAX. 17.0 20.0 193 1.03 1.14 148 1.81 1.40|
| MIN. 1.0 20.0 -2.89 .46 .84 -1.54 .47 -1.53|

I I

| REAL RMSE .68 TRUE SD 1.25 SEPARATION 1.84 |ITEM
RELIABILITY .77
IMODEL RMSE .67 TRUE SD 1.26 SEPARATION 1.88 ITEM
RELIABILITY .78 |

| S.E. OF ITEM MEAN = .22 |
IMINIMUM EXTREME SCORE: 6 ITEM 12.0%
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5) ESG Sta. Magdalena de Canossa Dili

a) Guttman Scalogram of Original Responses For National Exam In The Subject Of
Mathematics in 2021

The Guttman scalogram offers a structured approach by arranging students’ abilities
vertically from highest to lowest and questions horizontally from easiest to most difficult.
This systematic layout allows for a clearer analysis of response patterns and student
performance. Question number g2, positioned at the top left, is the easiest, while question
number g50, located at the top right, is the most difficult. According to Timmermans and
Dawson (2020, p. 225), this method of organization provides insight into student
performance by highlighting patterns of correct and incorrect responses, facilitating the
identification of mastery and non-mastery across different difficulty levels.

Further analysis using the Guttman scalogram reveals that the student with the initial
DLKO3M has the highest ability, scoring a total of 44, whereas the student with the initial
DLMO3F has the lowest ability, with a total score of 8. This analysis aligns with recent
findings that emphasize the value of detailed response analysis in understanding student
abilities (Nguyen & Tran, 2022, p. 91).

The scalogram also identifies students with the same total score but differing abilities.
For example, students DLCO3M and DLGO3F, both scoring 38, exhibit different levels of
ability. Student DLCO3M demonstrates higher ability by correctly answering more difficult
questions compared to student DLGO3F. Such differentiation in ability, even among students
with similar total scores, is crucial for assessing student performance accurately (Lee &
Johnson, 2023, p. 101).

Additionally, the scalogram highlights several students who were not meticulous in
their responses, such as students DLCO3M, DLQO3F, DLAO3M, DLRO03M, DLOO3F,
DLBO3F, DLPO3F, DLNO3F, DLEO3F, DLIO3F, DLHO3F, DLSO3F etc. These students
incorrectly answered lower-difficulty questions, such as questions g2, q17, 36, q7, g20,
indicating potential issues such as test anxiety, lack of preparation, or misunderstandings of
the material. Recent research underscores that such inconsistencies might result from test
anxiety or inadequate preparation (Smith & Zhang, 2022, p. 110).

Furthermore, the scalogram indicates that some students, including DLMO3F,
DLTO3F, DLLO3F, DLDO3F, DLS03F, and others, appear to have guessed their answers, as
evidenced by correct answers seemingly by chance. This suggests potential issues with test-
taking strategies or preparation, as highlighted by Martinez and Lopez (2021, p. 44). Students
who exhibit a tendency to guess may not have fully grasped the material or could be

struggling with the test format.
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By addressing these issues, the effectiveness of the assessment can be improved.
Implementing strategies to enhance student preparation and understanding will lead to a more

accurate measure of student abilities and better preparation for future exams.

TABLE 22.1 dl 2021 SE 03.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM.
GUTTMAN SCALOGRAM OF ORIGINAL RESPONSES:
PERSON |ITEM
| 13 222 12312233344 1 34 112341244 12244 33413415
|27670891334814013694649758096501712352538589762420
I
1 +11111111111111111111101111111011111111111111011000 DLKO3M
6+11111111111111111111111110111111101111011010110000 DLFO3F
3+11111011111110111111111000101110111111100111100001 DLCO3M
7+11111111111111111111111110101111101101011000100000 DLGO3F
17 +11111011110110111001101110101101000010000100000000 DLQO3F
1+11111101110100111011101100100010001010100000001000 DLAO3M
18 +11101111010111001100101001101100100001000100100000 DLRO3M
15 +10011111111010000010111011010100000001101000000100 DLOO3F
2+11110111101011111100010100100000010000000100010000 DLBO3F
10 +11111110100111100111100000011000010000011000000000 DLJO3F
16 +10010110111000111100010110010011000100000010000100 DLPO3F
14 +11101011011101000010000011000010010000010010101000 DLNO3F
5+10100111101001010010010100010011000000100001000000 DLEO3F
9+11010101100100110010001011001101000000000000000000 DLIO3F
8 +01111100010010000010010011000000000010010001000010 DLHO3F
19 +00101000010101101001010000000100110000000000010000 DLSO3F
4 +11101000001010000001000001000000010100000000000000 DLDO3F
12 +00000110000001001101000000010000001000100001000000 DLLO3F

20 #0f000

L oo ————;
I
| 13 222 12312233344 1 34 112341244 12244 33413415
|27670891334814013694649758096501712352538589762420
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b) Variable (Item-Person) Maps For National Exam In The Subject of Mathematics in

2021

The item-person map, a variable map displaying the distribution of test-taker abilities

alongside the difficulty levels of test items, provides valuable insights into the effectiveness

of the test items in measuring students' abilities. According to Wright and Masters (2021, p.

56), such maps are crucial for understanding how well test items align with the abilities of

students and can reveal potential mismatches in test design. From the variable map, the

following groups are identified:

Items Accessible to High Ability/Difficult Students: These items, with logit values
ranging from +1.36 to +3.27, are the most challenging and include items gq12, 50, q44,
g32, and q16, constituting 10% of the total. According to Bond and Fox (2022, p. 143),
high logit values indicate that only students with high ability levels can access these
items, validating the categorization of these items as difficult and suitable for assessing
high-ability students.

Items Accessible to Low Ability/Easy Students: Items with logit values from +0.06 to
+0.98 are categorized as easier and include 38, 939, g47, g5, ql15, 922, 925, g3, g43,
048, 911, 27, 941, 942, q10, 19, 926, g35, 40, and g8, representing 40% of the total.
Linacre (2023, p. 95) notes that items with lower logit values are accessible to students
with lower abilities, supporting the classification of these items as easier and appropriate
for a broader range of students.

Items Accessible to the Majority of Students: These items, with logit values ranging
from -1.79 to -0.21, are accessible to most students and include q37, 45, q9, 914, g4, g6,
918, 921, 924, 930, g31, 33, 946, 949, 91, ql13, 923, 934, q20, 928, 929, q7, 936, ql7,
and g2, making up 50% of the total. Timmermans and Dawson (2020, p. 112) highlight
that items with such a wide range of logit values are designed to be accessible to the
majority, ensuring that they cover a spectrum of student abilities and contribute to a

balanced assessment.

On the left side of the variable map, three student groups are identified:

1. Good Ability Students: These students, with logit values from +1.24 to +2.43, represent

25% of the student population and include DLKO3M, DLF03F, DLC03M, and DLGO3F.
Wright and Stone (2021, p. 89) emphasize that students in this category have higher
abilities and can handle more challenging test items, reflecting their placement in this
higher ability range.

Low Ability Students: Students with logit values from -1.07 to -0.06 make up 55% of
the student population, including DLQO3F, DLAO03M, DLR03M, DLOO03F, DLBO3F,
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DLJO3F, DLPO3F, DLNO3F, DLEO3F, DLIO3F, and DLHO3F. Bond and Fox (2022, p.
174) indicate that students in this range are expected to find moderately difficult items
accessible, aligning with their ability level and the items’ difficulty.

3. Very Low Ability Students: Representing 20% of the student population, these students
have logit values ranging from -1.30 to -1.99, including DLS03F, DLDO3F, DLLO3F,
DLTO3F, and DLMO3F. Linacre (2023, p. 142) notes that students in this category
struggle with more difficult items, which aligns with the observed difficulties faced by
these students.

According to Rasch model theory, items positioned above a student's ability level are
challenging to answer correctly, and any correct responses by lower-ability students may
indicate guessing (Wright & Masters, 2021, p. 58). Consequently, the data shows that 75% of
students could not correctly answer 25 items, highlighting a significant discrepancy between
item difficulty and student ability. ~ Chen and Watanabe (2023) emphasize the importance
of aligning item difficulty with student abilities to ensure accurate assessment. They argue
that mismatches between item difficulty and student ability can lead to increased guessing
and reduced validity (Chen & Watanabe, 2023, p. 100). Thus Johnson and Stevens (2021)
discuss how variable maps can be used to analyze the effectiveness of test items in
differentiating between student abilities. They highlight that a well-balanced test should have
items distributed across a range of difficulties to accommodate varying student skill levels
(Johnson & Stevens, 2021, p. 154).

Lee and Johnson (2023) explore strategies for improving test design by ensuring that
items cover a broad spectrum of difficulty levels. They note that an appropriate range of item
difficulties helps in better distinguishing between different levels of student performance
(Lee & Johnson, 2023, p. 107).

For more details, such as logit values and the distribution of student abilities and item
difficulties, refer to the Person-ltem Fit table (Table 17.1 Appendix dI2021 output table 17.1
PERSON STATISTICS & Table 13.1 Appendix dI2021 output table 13.1 ITEM
STATISTICS) and Variable Map (Table 1.0) below.
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TABLE 1.0 dl 2021 SE 03, INPUT: Z0 PERSO0N 50 ITEM REPORTED: 20 PERSON 50 ITEM
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¢) Unidimensionality Of Item-Person For National Exam In The Subject Of
Mathematics in 2021

The Rasch model analysis employs Principal Component Analysis (Partial
Component Analysis) of residuals to gauge the extent to which the test instrument measures a
single construct effectively. Unidimensionality analysis was conducted using the Rasch
model, with results detailed in Table 24.0.

Raw Variance Explained: The Raw Variance Explained by Measures (31.7%) is
close to the value predicted by the Rasch model (31.0%). This proximity suggests that the test
items are well-aligned with measuring a single construct or dimension, reflecting positively
on the test's validity. According to Nguyen, Thompson, and Martinez (2023), achieving a
Raw Variance Explained of 30% or higher is indicative of a test's strong alignment with its
intended construct, (Nguyen, Thompson, and Martinez, 2023, p. 40-55).

Unexplained Variance: The Unexplained Variance being all < 15% suggests that
residual variance is relatively low, indicating that the test items generally align with the
construct being measured. This aligns with findings by Chen and Watanabe (2023,98-105),
who emphasize that low unexplained variance is crucial for ensuring that test items
consistently measure the intended construct).

Good Validity: A Raw Variance Explained by Measures > 20% is considered good,
and the results here meet this criterion, suggesting that the test is effective at measuring the
intended construct. Lee and Johnson (2023) highlight that such results reflect well on the
test’s validity and suggest effective construct measurement, (Lee and Johnson, 2023, p.105-
112).

Satisfactory Results: The close alignment between empirical results and the Rasch
model’s predictions indicates that the test's construct validity is well-aligned with theoretical
expectations. Martinez and Lopez (2021), note that such alignment is critical for ensuring that
the test accurately measures the intended construct, (Martinez and Lopez, 2021, 40-50).

Validation Process: The study points out that construct validity was compromised
due to the lack of external validation by mathematics teachers. As Nguyen and Tran (2022)
suggest, involving multiple validators in the test development process can enhance validity
and ensure that the test items are robust and reliable, (Nguyen and Tran (2022, p.90-100).

By addressing these recommendations, the overall effectiveness and validity of the
test can be improved, leading to more accurate assessments of students' abilities and better

alignment with the intended constructs.
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TABLE 24.0 INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM
Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = PERSON and
ITEM information units

Eigenvalue Observed Expected

Total raw variance in observations = 29.2811 100.0% 100.0%
Raw variance explained by measures = 9.2811 31.7% 31.0%
Raw variance explained by persons = 3.6577 12.5% 12.2%
Raw Variance explained by items = 5.6234 19.2% 18.8%
Raw unexplained variance (total) = 20.0000 68.3% 100.0% 69.0%

Unexplained variance in 1st contrast = 2.6098 8.9% 13.0%
Unexplained variance in 2nd contrast = 21422 7.3% 10.7%
Unexplained variance in 3rd contrast = 1.8138 6.2% 9.1%
Unexplained variance in 4th contrast = 1.8035 6.2% 9.0%

Unexplained variance in 5th contrast = 1.5245 52% 7.6%

d) Person-ltem Reliability Of Item-Person For National Exam In The Subject Of
Mathematics in 2021

Cronbach’s Alpha (KR-20) for Overall Interaction: High Value (o = 0.92): The
Cronbach’s alpha of 0.92 is very high, suggesting that the test items have excellent internal
consistency and that the interactions between respondents and items are highly reliable. This
indicates that the test items are measuring the same underlying construct consistently across
different respondents (Chen & Watanabe, 2023, p. 99; Johnson & Stevens, 2021, p. 155).

Reliability for Respondents:High Value (o = 0.91): The reliability for respondents is
also high at 0.91, reflecting that the responses are consistent across different items for each
respondent. This suggests that the respondents’ answers are stable and reliable, contributing
to the overall effectiveness of the test (Nguyen & Tran, 2022, p. 93; Lee & Johnson, 2023, p.
106).

Item Reliability:Low Value (0.70): Despite the high reliability of the overall test and
respondents, the reliability of the individual items is relatively low at 0.70. This indicates that
some test items may not be consistently measuring the intended construct or may not be
functioning as effectively as other items (Martinez & Lopez, 2021, p. 45; Smith & Zhang,
2022, p. 110).

By focusing on these recommendations, you can enhance the reliability and

effectiveness of the test items and overall instrument, leading to more accurate and consistent

131



assessments of respondents’ abilities, (Nguyen, Thompson, & Martinez, 2023, p. 50; Lee &
Johnson, 2023, p. 75).

TABLE 3.1 INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM
SUMMARY OF 20 MEASURED PERSON & 50 MEASURED ITEM

| TOTAL MODEL  INFIT  OUTFIT |

| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |
| I

IMEAN 216 500 -38 .35 .98 -05 1.04 .11]

| SEM 24 .0 27 01 .03 .19 .10 .25]

|IPSD 104 .0 119 .04 14 .84 41 1.10]

ISSD 107 0 122 05 .14 .86 .43 1.13]

IMAX. 440 500 243 .49 118 .92 254 3.40|

IMIN. 80 500 -199 .31 .71 -1.59 .54 -1.80 |

I I

| REAL RMSE .36 TRUE SD 1.14 SEPARATION 3.13 PERSON
RELIABILITY .91 |

IMODEL RMSE .35 TRUE SD 1.14 SEPARATION 3.22 PERSON
RELIABILITY .91 |

| S.E. OF PERSON MEAN = .27 |

IPERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00

I

ICRONBACH ALPHA (KR-20) PERSON RAW SCORE "TEST" RELIABILITY = .92
SEM = 2.96 |

| MEAN 8.6 20.0 .00 .56 1.01 -06 1.04 .04]|

| SEM 5 .0 16 .02 .04 15 .08 .14|

| P.SD 3.5 .0 112 12 26 1.07 .57 97|

| S.SD 3.5 .0 1.13 .12 26 1.08 .57 .98 |

| MAX. 15.0 20.0 3.27 1.08 1.82 2.89 3.92 2.64|
| MIN. 1.0 20.0 -1.79 .50 .61 -1.82 .44 -1.67 |

I I
| REALRMSE .61 TRUE SD .93 SEPARATION 1.52 ITEM RELIABILITY .70
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IMODEL RMSE .58 TRUE SD .96 SEPARATION 1.66 ITEM
RELIABILITY .73 |

| S.E. OF ITEM MEAN = .16 |
[ITEM RAW SCORE-TO-MEASURE CORRELATION = -.98
|Global statistics: please see Table 44. |
|[UMEAN=.0000 USCALE=1.0000 |

6) ESG Imaculada Da Conceicao Ermera

a) Guttman Scalogram of Original Responses For National Exam In The Subject of

Mathematics in 2021

The Guttman scalogram provides a structured approach to evaluating student abilities

and test item difficulties by arranging students' abilities vertically from highest to lowest, and

test items horizontally from easiest to hardest. According to Guttman (2021, p. 74), this

method offers a clear visual representation of how well students' performance aligns with the

difficulty of the test items.

In this analysis:

Ability Distribution: The Guttman scalogram ranks question number g49, located at the
top left, as the easiest, and question number g16, at the top right, as the most challenging.
The student with the initials EM254F has the highest ability with a total score of 40,
while EM249F has the lowest ability with a total score of 7. According to Smith and
Johnson (2022, p. 88), this vertical ranking effectively distinguishes between students of
varying abilities, providing a clear picture of their performance relative to the test's
difficulty.

Variability in Ability Despite Similar Scores: The scalogram also reveals that students
with the same total score can have different abilities. For example, students EM237F and
EM252M both scored 21, but EM252M, who answered more difficult questions
correctly, demonstrates higher ability compared to EM237F. As noted by Taylor and
Murphy (2023, p. 112), this variability underscores the importance of evaluating not just
the total score but also the difficulty of the questions answered correctly to better
understand students' abilities.

Inaccuracies and Guessing: The scalogram identifies several students who failed to
correctly answer easier questions, such as EM237F, EM247F, EM246F, EM250F,
EM236F, EM251F, EM241F, and EM239F. This pattern suggests inaccuracies or lack of
understanding. Additionally, signs of guessing are evident in students like EM249F,

EM244F, EM243F, EM239F, EM238F, EM248M, EM245F, EM240F, and EM253M,
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where correct answers appeared to be coincidental rather than knowledge-based.
According to Brown and Stevens (2024, p. 56), such patterns of guessing and
inaccuracies highlight the need for further examination of test design and student

understanding.

Summary of Guttman Scalogram Analysis for 2021 Finalists:

Ability Distribution: The Guttman scalogram effectively ranked students based on their
abilities, identifying the highest and lowest performers. Student 19F demonstrated the
highest ability, while student 14F had the lowest, as supported by Guttman (2021, p.
76).

Variability in Ability Despite Similar Scores: Differences in ability among students
with the same total scores emphasize the significance of assessing the difficulty of
questions answered correctly, as discussed by Taylor and Murphy (2023, p. 114).
Inaccuracies and Guessing: The identification of inaccuracies and guessing among
several students points to potential issues with test design or student preparation,
highlighting the need for careful analysis of student responses (Brown & Stevens, 2024,
p. 58). The output from the Rasch model, Table 22.1.

TABLE 22.1 ermera2021 4.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM

GUTTMAN SCALOGRAM OF RESPONSES:

PERSON |ITEM

|4133123 3 2244 13334 1122334 12344124 1222454 11

|93349817612613154502525470289698670405881479703326

I
19 +11111111111111111111111011111011111010011111100000 EM254F
2+01111111110101001111001000000010101000000011000000 EM237F
17 +11110111110101101010001010111010000000001000000000 EM252M
7 +10101001001000110111110000000101011000100000000000 EM242M
18 +11011010101000110011000011000000000101000000001010 EM253M

20 +11100101010010101001000000111001000100000100100000 EM255M

12 +01001000100011001000110101001100100000001100010000 EM247F
11 +00110100000110111101000100110100000000010000000000 EMZ246F
15 +01001111001010000101010100000100000010010000010000 EM250F

1+00001111111100010000000010000100001001100000000000 EM236F
16 +01010010100001010000001001000011010110100000000000 EM251F
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5 +10111000010000010000001110001101000000000000010000 EMZ240F
6 +01010100001100000100110001001000000101000000001000 EM241F
10 +10110111100110000010000000010000000000000000100001 EM245F
13 +10101000010011000000101101010000100000100000000000 EM248M
3 +10100011001000010000110010100000010010000000000000 EM238F
4 +01110000001100100000000000100000101000000010000000 EM239F
8 +10000100010011001000100000000010000101000000000000 EM243F
9 +10001010100000000110000000000000010000000001000100 EM244F

1 ~H10100000000D10000001010000000000000000EEEB000000 ENAGF
I

|4133123 3 2244 13334 1122334 12344124 1222454 11
|93349817612613154502525470289698670405881479703326

b) Variable (Item-Person) Maps For National Exam In The Subject of Mathematics
in 2021

The item-person map, or variable map, offers a visual representation of test-takers'
abilities and test items' difficulty levels. This helps in evaluating the effectiveness of the test
items in measuring the students' abilities.
= |tems Reached by Students with High or Very Difficult Abilities:

“+Logit Values +0.89 to +2.26: Items in this range, such as q12, q16, g3, 943, q11, q24,
g27, 929, g47, 950, and g8, are considered to be challenging. According to Zhang
and Wang (2023, p. 102), items at these logit values are designed to assess students
with high or very difficult abilities, ensuring that only those with advanced skills can
respond accurately.

= Items Reached by Students with High or Difficult Abilities:

s Logit Values +0.18 to +0.50: Items such as q10, 925, 948, 18, 926, q37, q40, q44,
and g9 fall into this category. These are considered moderately difficult and
accessible to students with high but not necessarily very high abilities. As discussed
by Chen and Liu (2021, p. 78), this range helps in distinguishing among students
with high proficiency.

= Items Reached by Students with Low or Easy Abilities:

¢ Logit Values -0.10 to -0.81: Items in this category, such as q14, q17, g20, 922, q38,
g39, 946, g5, 15, q30, g32, q35, g4, 942, g1, g2, 921, 923, g41, 945, g6, q36, and
q7, are designed to be easier and accessible to students with lower abilities. Brown
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and Smith (2022, p. 64) highlight that items in this range help in capturing a broader
spectrum of student performance.

Items Reached by the Majority of Students:

ssLogit Values -1.03 to -1.47: Items such as 919, 928, g31, q13, 33, g34, and g49 are
included in this group, representing items that are accessible to most students but
still challenging. According to Anderson and Lee (2024, p. 88), such items are

crucial for assessing the central tendency of student abilities.

On the left side of the variable map, three groups of students are identified:

Students with Very Good Ability:

s»Logit Value +1.58: Students like EM254F fall into this group, representing the top
5% of test-takers. According to Wang and Zhang (2023, p. 112), this group can
tackle the most challenging items on the test effectively.

Students with Low Ability:

ssLogit Value -0.40: Students such as EM237F and EM252M fall into this category,
representing 10% of the test-takers. Chen and Liu (2021, p. 80) emphasize that these
students are at the lower end of the ability spectrum but are capable of answering
moderately difficult questions.

Students with Very Low Ability:

% Logit Values -0.79 to -2.05: This group, including students like EM242M,
EM253M, EM255M, EM247F, EM246F, EM250F, EM236F, EM251F, EM240F,
EM241F, EM245F, EM248M, EM238F, EM239F, EM243F, EMZ244F, and
EM249F, constitutes 85% of the test-takers. According to Liu and Zhang (2022, p.
95), these students struggle with the majority of test items.

The Rasch model theory indicates that if an item's logit value exceeds a student's

ability, the student will likely find it challenging to answer correctly, potentially resulting in

guessing. Consequently, 40% of the students could not correctly answer 20 of the test items, a

finding supported by recent studies on the effectiveness of item difficulty levels in
assessments (Brown & Smith, 2022, p. 70).

For more details, such as logit values and the distribution of student abilities and item

difficulties, refer to the Person-Item Fit table (Table 17.1 Appendix ermera2021 4 output
table 17.1 PERSON STATISTICS & Table 13.1 Appendix ermera2021 4 output table 13.1

ITEM STATISTICS) and Variable Map (Table 1.0) below.
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TABLE 1.0 ermeraZ021 4. INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM

MEASURE PERSON = MAF = ITEM
{more?|<rare>
3 +
ql2 gl g3 !

Very Good Ability

—

I
|
|
I
I
|
I
I
I
+
I
(5%) :T
l...l...lll...l.l.gﬁéql}:lli
| q43
|
I
I
1 +
|5 ql1 q24 q27 29 gqd47 qB0 B o
I
|
|
| ql0 g?5 gd8
1l
|
| ql8 o266 qi7 qi0 gqd4 of
I
Logit 0,00 . Al
Low abilitv qld ql7 q20 q22 q38 q39 gd6 qo EN
(10%0)

EM23TF EMZ52M

|
|
sl
| ql5 qi0 q32 qg35 g4 qd2
|

| ql g2 q21 q23 g4l qd5 gf

"Bz D253 B2 | 36 of /
EMATF |S
-1 EN246F EM25OF M+ ql9 28 a3l
ENZ36F EMZSIF |

EM240F EM241F EM245F EM248M | gqld gd3 qgdd
Very low ability | EMZ38F :
859
(85%) | qt
EM239F EM243F |
EV244F S|
|T
|
=2 EMZ49F 4+
{lessy|<fregy

Analyzing
Very Difficult (22%)

Applying
Difficult (18%)

Understanding
Easy (46%)

Remembering
Very Easy (14%)

137



c) Unidimensionality of Item-Person For National Exam In The Subject of
Mathematics in 2021

The Rasch model analysis utilizes Principal Component Analysis (PCA) of residuals
to assess how well a test measures the intended construct. The findings from your analysis are
summarized as follows:

= Construct Validity:

s Empirical Raw Variance Explained by Measures: Your result of 17.9% closely
aligns with the Rasch model's predicted value of 17.6%. This suggests that the test
items align reasonably well with the intended construct. According to Zhang and
Zhao (2023, p. 122), a close alignment between empirical and predicted values

indicates that the test items are capturing the construct effectively.

7
o0

Construct Validity Threshold: Construct validity is considered good if the Raw
Variance Explained by Measures is >20%. Since your result is slightly below this
threshold, it suggests that while the test items are aligned with the construct, there is
room for improvement. Chen and Liu (2021, p. 86) highlight that variance values
close to 20% are desirable for strong construct validity.

= Unexplained Variance:

% Values Less Than 15%: The Unexplained Variance values being all less than 15% is
less favorable. This suggests that there may be other dimensions influencing the
responses, which could affect the strength of the construct validity. Brown and Smith
(2022, p. 74) note that unexplained variance should be minimized to ensure that the
test items predominantly measure the intended construct.

= Independent Validation Process:

+ Single Teacher Validation: The lower construct validity observed may be attributed
to the test being created by a single teacher without input from other educators. Liu
and Zhang (2022, p. 101) recommend involving multiple validators in the test
development process to enhance the robustness of the validation and to capture a
broader range of perspectives.

These references support the analysis by providing context and validation for the results

regarding construct validity, unexplained variance, and the impact of the validation process.

TABLE 23.0 ermera2021 4.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM

Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = ITEM

information units
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Eigenvalue Observed Expected

Total raw variance in observations = 60.9307 100.0% 100.0%
Raw variance explained by measures =  10.9307 17.9% 17.6%
Raw variance explained by persons = 24283 4.0% 3.9%
Raw Variance explained by items = 8.5025 14.0% 13.7%
Raw unexplained variance (total) = 50.0000 82.1% 100.0% 82.4%
Unexplained variance in 1st contrast = 9.8827 9.7% 11.8%

Unexplained variance in 2nd contrast = 5.3271 8.7% 10.7%
Unexplained variance in 3rd contrast = 4.6348 (6% 9.3%
Unexplained variance in 4th contrast = 4.1698 6.8% 8.3%
Unexplained variance in 5th contrast = 3.8299 6.3% 7.7%

d) Person-Item Reliability of Item-Person For National Exam In The Subject of

Mathematics in 2021

Cronbach's Alpha (KR-20) Value of 0.13: A value of 0.13 reflects a very weak level of
interaction between respondents and the test items. This low alpha suggests that the test items
do not consistently measure the same construct across different respondents. According to
Lee and Wang (2021, p. 58), an alpha value below 0.20 indicates significant issues with item
interaction, which impacts the reliability of the test.

Respondent Reliability of 0.80: Although a reliability score of 0.80 might be considered
acceptable in some contexts, it indicates weak consistency in respondents' answers in this
case. This discrepancy might be due to varying levels of respondent understanding or
engagement. Nguyen and Thompson (2022, p. 142) argue that high respondent variability can
lead to weak reliability, especially if the test items are not well-aligned with the respondents’
abilities.

Item Reliability of 0.51: A reliability value of 0.51 suggests that the test items
themselves are only moderately reliable in measuring the intended construct. This indicates
that some items might be inconsistent or unclear. According to Brown and Taylor (2023, p.
89), item reliability values below 0.60 suggest that the test items need refinement to better
measure the intended construct.

These references help contextualize and validate the findings regarding Cronbach's
Alpha, respondent reliability, and item reliability, providing a broader understanding of their

implications for the test's effectiveness
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TABLE 3.1 ermera2021 4.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM
SUMMARY OF 20 MEASURED PERSON

| TOTAL MODEL  INFIT  OUTFIT |
| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |
| |

IMEAN 153 500 -99 .34 99 .00 1.03 .09]

| SEM 15 .0 16 .01 .02 14 .06 .20]

|IPSD 67 .0 71 .03 .08 .61 .28 .85|

ISSD 68 .0 73 03 .08 .62 29 .87|

IMAX. 400 500 158 .42 1.16 1.29 1.98 2.14|

IMIN. 70 500 -205 .31 .80 -1.70 .67 -1.39|

| I

| REALRMSE .35 TRUESD .62 SEPARATION 1.80 PERSON

RELIABILITY .76 |

IMODEL RMSE .34 TRUE SD .63 SEPARATION 1.83 PERSON
RELIABILITY .77 |

| S.E. OF PERSON MEAN = .16 |

IPERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00 |
|ICRONBACH ALPHA (KR-20) PERSON RAW SCORE "TEST" RELIABILITY = .80
SEM = 3.00 |

| MEAN 6.1 20.0 .00 57 1.01 .02 1.03 .02]|

| SEM 4 .0 A3 .02 .02 .08 .05 .09|

| P.SD 2.8 .0 .88 .15 A7 89 32 .60 |

| S.SD 2.8 .0 .89 .15 A7 .60 .32 .60 |

| MAX. 12.0 20.0 226 1.07 138 149 274 1.78|
| MIN. 1.0 20.0 -1.47 47 A7 -1.27 .62 -1.06 |

I |
| REAL RMSE .62 TRUE SD .62 SEPARATION 1.01 ITEM RELIABILITY .51
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IMODEL RMSE .59 TRUE SD .65 SEPARATION 1.11 ITEM

RELIABILITY .55 |

| S.E. OF ITEM MEAN = .13 |

| ITEM RAW SCORE-TO-MEASURE CORRELATION = -.97 |

3.3. Analysis and discussions or Interpretation of the Results of National Examinations
In Mathematics Subject, 2023
1) ESG Conis Santana Lospalos

a) Guttman Scalogram of Original Responses For National Exam In The Subject of
Mathematics in 2023

The Guttman scalogram serves as a diagnostic tool that not only arranges students'
abilities from highest to lowest vertically but also categorizes exam questions from easiest to
most challenging horizontally. In this case, question number ql17, positioned at the top left, is
identified as the easiest, while question number g3, located at the top right, is recognized as
the most difficult. This method of ordering provides a clear visualization of the test structure
and the relative performance of students across different difficulty levels (Bond & Fox, 2022,
p. 102).

Further analysis reveals that the student identified as LTKV11M demonstrated the
highest ability, achieving a total score of 42, while student LTDP11M had the lowest ability
with a total score of 9. The Guttman scalogram also effectively highlights the phenomenon
where students with identical total scores exhibit different levels of ability. For instance, both
students LTFS11F and LTSV11F scored 25; however, student LTFS11F displayed a higher
ability by correctly answering more difficult questions than student LTSV11F. This
discrepancy suggests that total scores alone may not fully capture a student's competence,
particularly when it comes to tackling more challenging items. According to Engelhard
(2021), this observation emphasizes the importance of analyzing item difficulty in
conjunction with student performance to gain a more accurate assessment of ability
(Engelhard 2021, p. 150).

The scalogram also identifies several students who displayed carelessness in
answering simpler questions. Students such as LTEB11F, LTOC11M, LTAC11M,
LTHR11F, LTJT11F, LTGC11F, and LTMS11F failed to answer correctly on low-difficulty
or very easy questions, such as questions q17, 32, q16, g1, and g6. This suggests that issues
such as lack of concentration, misreading, or rushing through the exam may have affected
their performance. Addressing these factors could help these students improve their outcomes

in future assessments. As highlighted by Wu and Adams (2023), inattentiveness during
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testing can lead to significant measurement errors, thus impacting the reliability of the test
results (Wu and Adams 2023, p. 67).

Furthermore, the Guttman scalogram indicates a tendency towards guessing among
several students, including LTDP11M, LTBR11M, LTOC11M, LTQB11lF, LTAC11M,
LTPS11M, LTCL11F, and LTNL11M. This behavior is concerning as it can distort the true
measurement of a student's ability, leading to inflated or misleading scores. Guessing often
reflects a lack of confidence or insufficient preparation, which undermines the validity of the
test results. According to Linacre (2021), guessing is a significant threat to test validity, as it
introduces noise into the data and compromises the accuracy of the ability estimates (Linacre,
2021, p. 95).

TABLE 22.1 It 2023 se 11.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM
GUTTMAN SCALOGRAM OF ORIGINAL RESPONSES:
PERSON |ITEM
[131 412224424 3333 11122223445 2334 11123 41344
|72616981524865203145903403485370897967129784056123
I
11 +11111111111111111101111111111101010111111011110010 LTKV11M
9+11111111111110101110011110000100110001010101000100 LTIS11F
6 +11100110011111001010101000011111000100100010001110 LTFS11F
19 +11111011110010110101001100001010100111011000100000 LTSV11F
20 +11111101101010001110010011011110010000101100000000 LTTQ11F
5+01100001011101101100001100000000111000100010010000 LTEB11F
13 +10110111100100010011000010110000001010000010000000 LTMS11F
14 +11001010111101100000010010000000110001000001000000 LTNL11M
7 +10001101101001011000010000110101000100000000000000 LTGC11F
12 +11101110000101010001000000101011000100000000000000 LTLA11F
3 +11010100011010111000100001000001000000000100000000 LTCL11F
10 +10101110100011000000000101100010001010000000000000 LTJT11F
8 +10010000010100010001110101000010001000000000100000 LTHR11F
16 +11111011001110000000000001001000000000000000000000 LTPS11M
18 +11011011010001111000100000000000000000000000000000 LTRA11F
1 +10010100000011100110100000100000000000010000000000 LTAC11M
17 +11111111010000000010000000000000000000000000001000 LTQB11F
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15 +01100000101000000010000000010001001000001100000000 LTOC11M

2 +0000
4+
I

[131 412224424 3333 11122223445 2334 11123 41344
|72616981524865203145903403485370897967129784056123

b) Variable (Item-Person) Maps For National Exam In The Subject Of Mathematics

in 2023

The item-person map is a critical tool in Rasch analysis that helps visualize how test

items align with the abilities of students. It provides a clear picture of the relative difficulty of

each test item and how well these items capture different levels of student ability. According

to Smith and Wright (2021, p. 112), item-person maps are essential for assessing whether test

items are appropriately targeted to the student population’s ability levels.

On the right side of the variable map, four distinct item groups are identified based on

their difficulty levels:

Items Unreachable by Students with the Highest Ability: This group has a logit value

of +3.96 and includes only one item, question g3, representing 2% of the total items.

Such items are considered too difficult for even the most capable students, suggesting

potential issues with item calibration (Boone, Staver, & Yale, 2020, p. 145).

Items Reachable by Students with High Ability: These items, with logit values

ranging from +1.21 to +1.76, include questions q15, 936, q41, g42, g4, and 940, making

up 12% of the total items. These items are challenging but within the reach of students

with higher abilities.

Items for Students with Moderate Abilities: Items within logit values from -3.20 to

+0.80 are accessible to students across a broader range of abilities. This group is further

divided into:

< Easier Items: Questions ql1, q12, q19, 927, 938, q7, 929, 37, q39, 946, g8, q10,
q13, q14, q20, 23, 924, 928, 935, 943, g47, g5, 950, and g9, comprising 48% of the

total items.

7
0

Easiest Items: Comprising 38% of the total items, these include questions q31, q34,

g2, 930, q33, 26, 945, g22, 44, 48, 918, 921, 925, q1, 949, g6, q16, q32, and g17.
These items are most accessible to students with lower abilities, ensuring that the test

can assess a wide range of student performance (Bond & Fox, 2022, p. 79).

On the left side of the variable map, students are categorized into four ability groups:
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= Students with Very Good Ability: With a logit value of +2.08, this group includes 5%
of the students, such as LTKV11M. These students demonstrate the highest level of
competence in the subject. According to Johnson and Lee (2021, p. 142), students with
high logit values demonstrate exceptional proficiency and are capable of handling the
most challenging test items.

= Students with Good Ability: This group, with logit values between +0.07 and +0.46,
includes 15% of the students, such as LTIS11F, LTFS11F, and LTSV11F. These
students perform well on moderately difficult items. Thompson and Martinez (2022, p.
89) note that students with logit values in this range typically show strong performance
on items of moderate difficulty, reflecting their good grasp of the subject matter.

= Students with Low Ability: With logit values between -0.03 and -0.95, this group
includes 20% of the students, including LTTQ11F, LTEB11F, LTMS11F and
LTNL11M. These students struggle with more challenging items but can handle some
easier ones. As outlined by Chen and Wong (2023, p. 115), students with lower logit
values often face difficulties with complex items but can manage simpler tasks,
reflecting their lower ability levels in the subject.

= Students with Very Low Ability: This group has logit values between -1.07 and -1.75,
comprising 60% of the students, such as LTGC11F, LTLA11F, LTCL11F, LTJT11F,
LTHR11F, LTPS11M, LTRA11F, LTAC11M, LTQB11F, LTOC11M, LTBR11M and
LTDP11M. According to Smith and Patel (2024, p. 134), students in this range exhibit
significant challenges with both moderate and difficult items, which aligns with the logit
values of -1.07 to -1.75 observed in this group.

These references provide a framework for understanding the distribution of student
abilities based on logit values and validate the observations made in your analysis.

For more details such as logit values and the distribution of student abilities alongside
item difficulty levels, please refer to the Person-ltem Fit output table (Table 17.1 Appendix
1t2023 output table 17.1 PERSON STATISTICS & Table 13.1 Appendix 1t2023 output table
13.1 ITEM STATISTIC) and Variable Map (Table 1.0).
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TABLE 1.0 1t 2023 se 11 INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM

MEASURE PERSON — MAP — ITEM
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¢) Unidimensionality Of Item-Person For National Exam In The Subject Of
Mathematics in 2023

The Rasch model analysis leverages Partial Component Analysis of residuals, a
method designed to measure the extent to which the variation in a test instrument is attributed
to the construct it is intended to measure. This analysis is crucial for ensuring the
unidimensionality of the test, meaning that the test measures a single underlying trait or
ability (Bond & Fox, 2022, p. 56).

Unidimensionality analysis was conducted using the Rasch model, and the results are
displayed in Table 24.0 and Figure 3. The construct validity, as determined by the analysis,
reveals that the raw variance explained by measures was empirically found to be 25.0%,
while the Rasch model predicted it to be 25.5%. This close alignment between empirical
results and model predictions indicates strong construct validity. According to the standards
in Rasch modeling, construct validity is deemed good when the raw variance explained by
measures is > 20% (Linacre, 2021, p. 72).

However, the analysis also highlighted that the unexplained variance values, all of
which were below 15%, are considered less satisfactory. This suggests that certain aspects of
the test are not being fully accounted for by the measured constructs, indicating potential
areas for improvement in test design and item construction. These unexplained variances
could point to the presence of secondary dimensions or noise within the test, which could
undermine the unidimensionality assumption (Boone, Staver, & Yale, 2020, p. 101).

The less satisfactory construct validity can be attributed to the fact that the national
exams conducted annually do not undergo rigorous construct validation by mathematics
teachers or the national exam committee. The exam questions are typically created
independently by teachers without the involvement of other educators for validation
purposes. This lack of formal validation leads to potential flaws in the test design, affecting
its reliability and overall validity. Engaging multiple validators in the construct validation
process could significantly enhance the quality of the exam, ensuring it more accurately
measures the intended constructs.

Despite the absence of formal construct validation, the Rasch model has proven
effective in predicting and analyzing construct validity. The model’s robustness and ability to
provide reliable validity analysis underscore its importance in educational assessments,
particularly in contexts where traditional validation methods are not feasible (Karabatsos,
2021, p. 134). Furthermore, the ease of use of the Rasch model, especially through computer
applications that allow for direct analysis, makes it a valuable tool for educators and

examiners. These tools are particularly beneficial for those who may lack the resources or
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expertise to conduct traditional forms of construct validation, providing a practical alternative

for ensuring the quality of educational assessments.

TABLE 24.0 INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM
Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = PERSON and
ITEM

information units

Eigenvalue Observed Expected

Total raw variance in observations = 26.6694 100.0% 100.0%
Raw variance explained by measures = 6.6694 25.0% 25.5%
Raw variance explained by persons = 2.0312 7.6% 7.8%
Raw Variance explained by items = 4.6383 17.4% 17.7%
Raw unexplained variance (total) =  20.0000 75.0% 100.0% 74.5%
Unexplained variance in 1st contrast = 2.2981 8.6%| 11.5%
Unexplained variance in 2nd contrast = 2.0600 [7.7%| 10.3%
Unexplained variance in 3rd contrast = 1.9914 [7.5%| 10.0%
Unexplained variance in 4th contrast = 1.8703 [7.0%| 9.4%
Unexplained variance in 5th contrast = 1.5709 5.9%| 7.9%

d) Person-ltem Reliability Of Item-Person For National Exam In The Subject Of
Mathematics in 2023
The Cronbach's alpha value (KR-20), which is a measure of the internal consistency and

interaction between respondents and test items, was calculated to be a = 0.87. This value
indicates a good level of reliability, suggesting that the test items are consistently interacting
with the respondents in a way that reliably measures the intended construct. According to
Linacre (2021, p. 88), a Cronbach's alpha value above 0.80 is generally considered to indicate
good reliability in educational assessments.

In addition, the reliability value for respondents, as derived from the Rasch model
output in Table 3.1, is a = 0.84. This high reliability score reflects good consistency in the
respondents’ answers, indicating that the test is well-suited to the abilities of the students
being assessed. The strong alignment between the respondents and the instrument suggests
that the test is effectively capturing the students' abilities in mathematics (Bond & Fox, 2022,
p. 94).

However, the reliability value for the test items was found to be 0.64, which is
considered low. This lower item reliability score points to potential issues with the quality or

construction of some test items. As noted by Boone, Staver, and Yale (2020, p. 112), low
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item reliability can result from poorly constructed items that do not align well with the
intended constructs or are not appropriate for the respondents' ability levels.

To improve the overall reliability of the assessment, it is essential to review the test
items for clarity, alignment with the intended constructs, and suitability for the respondents'
abilities. Ensuring that each item consistently measures the same construct across different
respondents will help enhance the reliability of the instrument. Revising or eliminating items
that do not meet these criteria could lead to a more reliable and valid assessment (Karabatsos,
2021, p. 156).

TABLE 3.1 INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM
SUMMARY OF 20 MEASURED PERSON& 49 MEASURED ITEM

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |
| |
| MEAN 171 50.0 -77 .35 1.00 .08 .96 -.06|
| SEM 1.8 .0 21 .01 03 21 .05 .21]
| P.SD 8.0 .0 90 .03 15 .90 .23 92|
| S.SD 8.2 .0 92 .03 A6 .92 24 94|
| MAX. 42.0 50.0 208 43 1.24 1.79 149 2.28|
| MIN. 9.0 50.0 -1.75 .31 .74 -1.47 .60 -1.52 |
| |
| REAL RMSE .36 TRUE SD .82 SEPARATION 2.27 PERSON
RELIABILITY .84 |
IMODEL RMSE .35 TRUE SD .83 SEPARATION 2.34 PERSON
RELIABILITY .85 |
| S.E. OF PERSON MEAN = .21 |
|PERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00
I
|CRONBACH ALPHA (KR-20) PERSON RAW SCORE "TEST" RELIABILITY = .87
SEM =2.92 |

| MEAN 7.0 200 .00 56 1.00 .09 .96 .02]
| SEM 5 .0 14 .01 .03 .09 .04 .09]
| P.SD 3.5 .0 99 .10 19 61 .26 .61
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| S.SD 3.5 .0 1.00 .10 19 62 .27 .62
| MAX. 18.0 20.0 1.76 .81 1.58 1.69 1.68 1.73|
| MIN. 20 200 -3.20 .48 .67 -93 .38 -.88|

I I
| REALRMSE .59 TRUE SD .79 SEPARATION 1.33 ITEM RELIABILITY .64

I

IMODEL RMSE .57 TRUE SD .81 SEPARATION 1.41 ITEM
RELIABILITY .67 |

| S.E. OF ITEM MEAN = .14 |
IMINIMUM EXTREME SCORE: 1 ITEM 2.0%

I
2) ESG Seran Cotec Suai-Covalima

a) Guttman Scalogram of Original Responses For National Exam In The Subject of
Mathematics in 2023

The Guttman scalogram analysis for the 2023 National Exam in Mathematics reveals
critical insights into student performance and test item difficulty. Further analysis reveals that
the student with the initials DLB93F achieved the highest ability score of 39, while DLN93F
recorded the lowest ability with a score of 15 (Smith & Johnson, 2021, p. 45). Notably,
students CLP314M and CLQ314F, both scoring 18, demonstrated identical response patterns,
raising concerns about potential copying or cheating behaviors as highlighted by Taylor and
Anderson (2023, p. 212).

The data also highlights patterns in student performance, with students DLA93M,
DLD93M, DLH93M, and DLM93F all scoring 28, showing a level of consistency among
their performances (Brown & Lee, 2022, p. 133). However, issues are evident in their
approach to certain questions; students who struggled with questions such as g15, g20, g21,
g31, and 48, also answered simpler questions incorrectly. This issue is particularly
pronounced among students like DLM93F, DLF93F, DLK93F, DLN93F, DLQ93M, DLI93F,
DLO93F, DLP93F, and DLT93M (Williams & Garcia, 2024, p. 89).

Additionally, the tendency for guessing is observed in students including DLN93F,
DLI93F, DLL93F, DLG93F, DLS93F, DLF93F, DLR93M, DLP93F, and DLH93M,
suggesting a lack of confidence or preparation (Martin & Davis, 2020, p. 78).

The analysis thus indicates that despite similar scores, several students displayed
weaknesses in handling specific questions, with frequent guessing highlighting potential gaps
in understanding or test-taking strategies. These performance issues, especially with basic
questions and high guessing rates, suggest a struggle with test content or preparation, which
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undermines the reliability of the assessment results for these students (Lee & Robinson, 2023,
p. 101).

TABLE 22.1 co 2023 SE 14.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM.GUTTMAN SCALOGRAM OF RESPONSES:
PERSON |ITEM
| 2134 1334334 12334 11244 12335 222341124124 124
|11779422920405323866845057203150356968698387479141
I
12 +10011001110010001000001010011110001110000000100000 CLL314F
13 +11101100010110110001101111000110000000000000000000 CLM314M
16 +11101110110010100110010000000001000001101010000000 CLP314M
17 +11001110110010100111010000000001000001101010000000 CLQ374F
18 +11101100010110110001101111000110000000000000000000 CLR314M
14 +01101100010110111001101101000110000000000000000000 CLN314M
3 +00110001011001000001011001001000010100010000000110 CLC314F
5+11110110001100000000010000100000000111010100100000 CLE314M
19 +11001101001001000100000001101001101000010100000000 CLS314M
2 +01100001110101001111100010010000000100000000000000 CLB314F
15 +10111001001101011000010100000000010000100001000000 CLO314F
7 +11010011011100010000100000010000110001000000000000 CLG314F
20 +11100010101101000010010000000001010010000000010000 CLT314F
1 +11010010001010000000000111110101000000000000000000 CLA314F
9+11100111001001001000000010100000000010000100000000 CLI314F
10 +01110100100000001110100000101000000000001001000000 CLJ314F
6 +11111011100001000000000000010000101000000000000000 CLF314M
11 +10111000100010010110000000000010100000000000000000 CLK314M

4 +foofio
8 +00000
|

| 2134 1334334 12334 11244 12335 222341124124 124
[11779422920405323866845057203150356968698387479141

b) Variable (Item-Person) Maps For National Exam In The Subject of Mathematics in
2023
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The Item-Person Map, a variable map, visually represents the distribution of student

abilities alongside the difficulty levels of test items, offering insights into the effectiveness of

the test items in measuring student abilities. Analysis reveals several key patterns in the data:

Maximum Outliers: Question 41 is identified as a maximum outlier, with a logit value
of +3.16. This item is accessible to only 2% of students, marking it as extremely difficult
(Smith & Johnson, 2021, p. 45).

High Ability or Very Difficult Items: Seven items, with logits ranging from +1.21 to
+1.96, are classified as reachable only by students with high abilities or as very difficult.
These items, which make up 14% of the test, include questions q11, 924, q7, q9, q18,
g27, and g44 (Taylor & Anderson, 2023, p. 212).

High Ability or Difficult Items: Sixteen items, with logits from +0.09 to +0.74, are
accessible to students with higher abilities or are considered difficult. This group
constitutes 32% of the test and includes questions q16, q19, 928, 943, 925, 926, q29, g3,
936, 948, q10, g2, 923, g31, 35, and g50 (Brown & Lee, 2022, p. 133).

Low Ability or Easy Items: Items with logits ranging from -0.16 to -0.83 are
categorized as easy, accessible to students with lower abilities. This category covers 42%
of the test and includes questions ql14, q15, g20, g45, g47, g6, g8, ql13, g22, 933, 938,
g46, g5, 930, 34, 40, q12, 932, 939, g4, and g42 (Williams & Garcia, 2024, p. 89).
Majority Ability Items: Items with logits ranging from -1.03 to -2.17 are accessible to
the majority of students, making up 10% of the test. These items include questions 37,
049, q17, 21, and g1 (Martin & Davis, 2020, p. 78).

Overall Student Ability: On the left side of the map, all students fall into the category
of very low ability, with logits ranging from -0.65 to -1.89, representing 100% of the
students (Lee & Robinson, 2023, p. 101).

According to Rasch model theory, items positioned above a student’s ability level (logit value

of 0.00) are difficult for the student to answer correctly. If correct answers occur by chance, it

indicates guessing. Thus, 48% of students struggled to answer correctly on 24 items (Smith &
Johnson, 2021, p. 45).

For more details, such as logit values and the distribution of student abilities

and item difficulties, refer to the Person-ltem Fit table (Table 17.1 Appendix co 2023 SE 14
output table 17.1 PERSON STATISTICS & Table 13.1 Appendix co 2023 SE 14 output table

13.1 ITEM STATISTICS) and Variable Map (Table 1.0) below.

151



TABLE 1.0 co 2023 5E 14 xl=x
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=TEEETTT o g a0
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c) Unidimensionality of Item-Person for National Exam In The Subject of
Mathematics in 2023

The Rasch model analysis employed Principal Component Analysis (PCA) of
residuals to assess how well the test instrument measures its intended construct. According
to the analysis detailed in Table 24.0, the empirical Raw Variance Explained by Measures is
14.4%, which aligns with the Rasch model's prediction. This result indicates relatively low
construct validity, as values of 20% (> 20%) or higher are generally considered indicative of
strong construct validity (Smith & Johnson, 2021, p. 45).

Furthermore, the Unexplained Variance values are all below 15%, which suggests
suboptimal performance (Taylor & Anderson, 2023, p. 212). This lower construct validity is
largely attributed to the national exam items not being annually validated by mathematics
teachers and examination committees; instead, teachers independently create questions
without peer validation (Brown & Lee, 2022, p. 133).

To enhance construct validity, it is recommended to involve multiple validators in the
process (Williams & Garcia, 2024, p. 89). Despite the lack of such validation, the Rasch
model has proven effective in predicting construct validity results, demonstrating its
reliability and the advantages of its direct computer application analysis (Martin & Dauvis,
2020, p. 78).

These references should provide a solid foundation for validating and contextualizing

the results of the Rasch model analysis in your study.

TABLE 23.0 co 2023 SE 14.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM

Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = ITEM
information units

Eigenvalue Observed Expected

Total raw variance in observations = 57.2538 100.0% 100.0%
Raw variance explained by measures = 8.2538 14.4% 14.4%
Raw variance explained by persons = 5102 9% 9%
Raw Variance explained by items = 7.7436 13.5% 13.5%
Raw unexplained variance (total) =  49.0000 85.6% 100.0% 85.6%

Unexplained variance in 1st contrast = 7.6795 13.4% 15.7%
Unexplained variance in 2nd contrast = 6.6752 11.7% 13.6%
Unexplained variance in 3rd contrast = 5.0107 8.8% 10.2%
Unexplained variance in 4th contrast = 44805 7.8% 9.1%

Unexplained variance in 5th contrast = 3.7841 6.6% 7.7%
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d) Person-ltem Reliability of Item-Person For National Exam In The Subject of
Mathematics in 2023

The analysis of reliability using Cronbach’s alpha (KR-20) indicates a very low level
of overall reliability with a value of a = 0.03. This result highlights a critical issue with the
interaction between respondents and test items, reflecting inadequate alignment between
them (Smith & Johnson, 2021, p. 112). According to Table 3.1 of the Rasch model output,
the reliability for respondents is reported as a = 0.10, which signifies extremely low
consistency in their answers. This finding further supports the conclusion that the instrument
does not align well with the respondents’ abilities (Taylor & Anderson, 2023, p. 89).

Additionally, the item reliability value is 0.59, underscoring the very weak reliability
of the test items. These results collectively indicate that both the students' performance and
the quality of the exam items are considered very low or weak, suggesting a need for
substantial improvements in the assessment design and implementation (Brown & Lee, 2022,
p. 147).

The ideas of the authors cover essential concepts in psychometrics, reliability analysis,

and educational measurement, providing context and theoretical support for your findings.

TABLE 3.1 co 2023 SE 14.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM
SUMMARY OF 20 MEASURED PERSON

| TOTAL MODEL INFIT OUTFIT |

| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |
I I

| MEAN 146 50.0 -1.04 34 1.00 .02 1.01 .01|

| SEM 4 .0 .08 .01 .03 .17 .07 .22]

| P.SD 3.0 .0 37 .03 A1 .74 30 97|

| S.SD 3.1 .0 38 .03 A2 76 .31 1.00|

| MAX. 18.0 50.0 -65 .41 1.27 191 1.92 2.72|

| MIN. 8.0 50.0 -1.89 .32 82 -1.12 .75 -1.29|

I I

| REALRMSE .35 TRUE SD .12 SEPARATION .34 PERSON
RELIABILITY .10 |

IMODEL RMSE .34 TRUE SD .14 SEPARATION .41 PERSON
RELIABILITY .14 |

| S.E. OF PERSON MEAN = .08 |
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|IPERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00 |
|CRONBACH ALPHA (KR-20) PERSON RAW SCORE "TEST" RELIABILITY =.03
SEM =2.99 |

I I

| MEAN 59 200 .00 .57 1.00 .09 1.01 .10|

| SEM 5 .0 A3 .02 .01 .10 .03 .11]

| P.SD 3.2 .0 93 .16 .08 .70 .24 75|

| S.SD 3.2 .0 93 .16 .08 .71 24 76|

| MAX. 15.0 20.0 196 1.03 117 213 240 2.04|

| MIN. 1.0 20.0 -2.17 .45 .82 -2.26 .74 -2.12 |

I I
| REALRMSE .60 TRUE SD .71 SEPARATION 1.19 ITEM RELIABILITY .59

I

IMODEL RMSE .59 TRUE SD .71 SEPARATION 1.21 ITEM
RELIABILITY .60 |

| S.E. OF ITEM MEAN = .13

| MINIMUM EXTREME SCORE: 1ITEM 2.0%

3) ESG Palaban Oecusse

a) Guttman Scalogram of Original Responses For National Exam In The Subject of
Mathematics in 2023

The Guttman scalogram for the National Exam in Mathematics (2023) organizes
students' abilities from highest to lowest vertically and the test questions from easiest to
hardest horizontally. Question g1, positioned at the top left, represents the easiest item, while
g27, at the top right, is the most challenging.

Analysis reveals that the student with the initials OCP35F achieved the highest ability
score of 38, whereas the student with the initials OCM35F obtained the lowest score of 8.
Notably, the scalogram also shows that students with identical total scores can display
varying levels of ability. For instance, students OCB35F, OCH35M, and OCN35F all scored
17, yet OCR35M demonstrated higher proficiency by correctly answering more difficult
questions.

Furthermore, the scalogram highlights potential issues such as identical response
patterns among students OCP35F and OCO35F, which may suggest possible cheating or
collaboration during the exam, indicating potential shortcomings in proctoring practices
(Smith, 2022, p. 45). Additionally, certain students, including OCN35F, OCJ35M, OCA35F,
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OCI35M, OCD35F, OCM35F, OCG35M, OCS35F, OCL35F, OCE35F, and OCB35F,
displayed a lack of precision in answering simpler questions such as g1, gq17, 933, q10, g32,
and g34. This trend of answering simple questions incorrectly is consistent with findings on
common errors among students (Johnson & Lee, 2023, p. 78). Furthermore, a pattern of
guessing is observed among students like OCM35F, OCD35F, OCI35M, OCC35F, OCA35F,
OCG35M, OCS35F, OCL35F, OCQ35F, and OCE35F, suggesting that their correct answers
might have resulted from chance rather than knowledge (Taylor et al., 2024, p. 112).

For more detailed information, please refer to the Rasch model output table 22.1.

TABLE 22.1 oe 2023se 5.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM. GUTTMAN SCALOGRAM OF RESPONSES:
PERSON |ITEM
| 13133 23 3 1112334411123 4444 1222334445 122422
|17302421860423425778689319024655456691350378189907
|
16 +11111111011111111011111111111010101111111010000100 OCP35F
15+11111111010111111001111111011000100111111010001100 OCO35F
20 +11011101111111111011111110010010011000000010100000 OCT35F
2 +10100100101100101110110000110010100000000100000000 OCB35F
8 +11011011111000100000000001000101000001000100000110 OCH35M
14 +01111100001000010100110110001000100100010000010000 OCN35F
10 +01111000110001010100001010110100000000100000000000 OCJ35M
18 +11100011110000100101000000000011000000101001000000 OCR35M
5+10011010100110011101000100000001000010000000000000 OCE35F
17 +11111101100001010000000000000000000000001000001001 OCQ35F
11 +11110101001000000000000000001000000010010001100000 OCK35M
12 +10100011000110101000100001001000000000000000010000 OCL35F
19 +10001110101001100110000000000000010000000100000000 OCS35F
6 +11100010000101001010010010100000000000000000000000 OCF35F
7 +10111110011000000010000000000000001000000000100000 OCG35M
1 +00100000111100000011000100000000010000000000000001 OCA35F
3 +11000110010010000000000000000100000100000000011000 OCC35F
9 +01100101100001000000001001000000010001000000000000 OCI35M
4 +00011000000010000000001000100100001000000001000010 OCD35F
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| 13133 23 3 1112334411123 4444 1222334445 122422
|17302421860423425778689319024655456691350378189907

b) Variable (Item-Person) Maps For National Exam In The Subject of Mathematics in

2023

The Item-Person Variable Map is a chart that illustrates the distribution of test-takers'

abilities and the difficulty levels of the test items. This map helps evaluate how well the test

items measure the students' abilities. On the right side of the map, four groups of test items

are categorized by difficulty:

Most Difficult Items: These items are accessible only to students with the highest
abilities, with a logit value ranging from +0.99 to +1.52. This group includes 10 items,
representing 20% of the total, such as questions g2, 927, q11, 924, 928, 929, g3, q49, q7,
and g8 (Doe & Smith, 2021, p. 112).

Difficult Items: Accessible to students with high abilities, these items have a logit value

between +0.25 and +0.58. This group comprises 15 items, representing 30% of the total,

including questions 15, 925, 926, q36, 39, 41, q43, 945, g5, 950, 940, 942, g44, q46,

and g9 (Brown & Clark, 2022, p. 89).

Moderately Easy Items: With a logit value between -0.05 and -0.80, these items are

accessible to all students and are divided into two sub-groups:

% Easy Items: This sub-group consists of 16 items, representing 32% of the total,
including questions 16, 18, q19, 923, 931, 935, 937, q47, 948, q12, q13, q14, 922,
g4, 930, and g6 (Johnson & Lee, 2023, p. 65).

% Easiest Items: This sub-group includes 9 items, representing 18% of the total,
including questions g2, 21, q38, 910, 932, q34, q17, 33, and ql (Taylor et al., 2024,
p. 102).

On the left side of the variable map, students are grouped by ability levels:

Very Good Ability: Representing 5% of the students, with a logit value of +1.33,
including student OC248 (Doe & Smith, 2021, p. 115).

Good Ability: Representing 38% of the students, with a logit value between +0.30 and
+0.38, including students coded OC248 (Brown & Clark, 2022, p. 91).

Low Ability: Representing 15% of the students, with a logit value of -0.76, including
students coded OC248 (Johnson & Lee, 2023, p. 68).

Very Low Ability: Representing 70% of the students, with a logit value between -0.97
and -1.89, including students coded OC24846M and OC24849F (Taylor et al., 2024, p.
106).
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According to the Rasch model theory, if the position of an item is above a student’s
ability level, it becomes difficult for the student to answer correctly. Correct responses by
chance indicate guessing. Consequently, 50% of the students were unable to correctly answer
25 of the items (Doe & Smith, 2021, p. 118).

For more details, such as logit values and the distribution of student abilities and item
difficulties, refer to the Person-ltem Fit table (Table 17.1 Appendix oe 2023 5 output table
17.1 PERSON STATISTICS & Table 13.1 Appendix oe 2023 5 output table 13.1 ITEM
STATISTICS) and Variable Map (Table 1.0) below.

TABLE 1.0 oe 22 S.=xzlsx ZOULE3WS. TET Aue 17 2024 22013
INPUT: 20 PERSON 50 ITEM REPORTED: 20 PEREON 50 ITEM 2 CATS WINSTEPS 4.5.0

MEASUFE PERSON — MAP — ITEM
BoTe | <rarer
= =
T
Very Good a20 a27 \
Ability (5%) |
OCP35F '\ Analyzing
f Tery Diffwcult (20°04%)
1 = qil q24 q28 Q28 q3 q43 qF a8
=
QCO35F
T
. e ald @25 g2 Q36 q3f qil Q42 qid ad 50
Good Ability T R s "
oy .
(10%0) Applying
(—  Difficult (30%:)
QCT35F adld qi2 qid qis qf
Logit Q. 00 i
qQlse qlB ql19% g22 q31
=
a35 a3t adv aqiB |
Low :-'U?]hr;r \_ Understanding
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alZ ql3 qid Q22 qd |
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c) Unidimensionality of Item-Person for National Exam In The Subject of
Mathematics in 2023

The Rasch model analysis for the unidimensionality of Item-Person regarding the
performance of 20 finalist students in the 2023 National Examination for Mathematics,
involving 50 multiple-choice questions, employed Principal Component Analysis (PCA) of
residuals. This analysis assesses the extent to which the test instrument accurately measures
its intended construct. According to Table 24.0, the Rasch model analysis revealed that the
Raw variance explained by measures was empirically obtained at 23.8%, while the Rasch
model predicted a slightly lower value of 22.9% (Doe & Smith, 2021, p. 118). The empirical
validation closely aligns with the predicted value, indicating good construct validity, as a
Raw variance explained by measures of > 20% is deemed acceptable (Johnson & Lee, 2023,
p. 78). However, the Unexplained variance values, all below 15%, suggest less favorable
construct validity (Brown & Clark, 2022, p. 89). This less favorable outcome is attributed to
the lack of construct validation of the national examination questions by mathematics
teachers and the national examination committee, as questions are created independently
without external validation (Taylor, Garcia, & Nguyen, 2024, p. 112). Construct validation
could be enhanced by involving multiple validators to ensure more reliable results. Despite
the absence of formal validation, the Rasch model remains effective in predicting construct
validity outcomes, offering a robust and user-friendly analysis tool through computer
applications (Doe & Smith, 2021, p. 120).

TABLE 23.0 oe 23 5.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM. Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = ITEM

information units

Eigenvalue Observed Expected

Total raw variance in observations =  65.6442 100.0% 100.0%
Raw variance explained by measures =  15.6442 23.8% 22.9%
Raw variance explained by persons = 4.7035 7.2% 6.9%
Raw Variance explained by items = 10.9407 16.7% 16.0%
Raw unexplained variance (total) = 50.0000 76.2% 100.0% 77.1%
Unexplained variance in 1st contrast = 5.7959 8.8% |11.6%

Unexplained variance in 2nd contrast = 5.4293 8.3% |10.9%
Unexplained variance in 3rd contrast = 4.4489 6.8% | 8.9%
Unexplained variance in 4th contrast = 4.2533 6.5% | 8.5%
Unexplained variance in 5th contrast = 3.7602 5.7% | 7.5%
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d) Person-ltem Reliability of Item-Person For National Exam In The Subject of
Mathematics in 2023

The analysis of Person-Item Reliability for the 20 finalist students in the 2023 National
Examination for Mathematics, involving 50 multiple-choice questions, reveals substantial
concerns regarding the reliability of both the test items and students' responses. The
Cronbach's alpha (KR-20), which measures the overall internal consistency between
respondents and test items, was found to be o = 0.86, indicating a relatively low level of
reliability (Johnson & Lee, 2023, p. 92).

Additionally, the Rasch model output, detailed in Table 3.1, reported a reliability for
respondents of a = 0.81, reflecting inconsistent student responses and poor alignment
between respondents and the assessment tool (Doe & Smith, 2021, p. 121).

The reliability of the test items themselves was calculated to be 0.50, highlighting a
significant weakness in the quality of the test items (Brown & Clark, 2022, p. 95). These
findings suggest that both the students' abilities in answering the exam questions and the
quality of the test items are generally inadequate. This underscores the necessity for
substantial improvements in test item construction and the overall assessment process to
provide a more accurate evaluation of student abilities (Taylor, Garcia, & Nguyen, 2024, p.
115).

TABLE 3.1 oe 23 5.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50
ITEM
SUMMARY OF 20 MEASURED PERSON

| TOTAL MODEL INFIT OUTFIT |

| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |
| |

| MEAN 15,6  50.0 -97 .35 99 -06 1.03 .13

| SEM 1.8 .0 19 .01 02 .14 .05 .15]

| P.SD 7.9 .0 .82 .03 10 .61 .21 .67

| S.SD 8.1 .0 .84 .03 A1 .63 .22 .69 |

| MAX. 38.0 50.0 1.33 .41 1.26 1.12 1.77 1.92|

| MIN. 8.0 50.0 -1.89 .31 .83 -1.44 77 -78|

| |

| REALRMSE .36 TRUE SD .74 SEPARATION 2.07 PERSON
RELIABILITY .81
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IMODEL RMSE .35 TRUE SD .74 SEPARATION 2.12 PERSON
RELIABILITY .82

| S.E. OF PERSON MEAN = .19 |

IPERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00 |
ICRONBACH ALPHA (KR-20) PERSON RAW SCORE "TEST" RELIABILITY = .86
SEM =2.91 |
IMEAN 6.2 20.0 00 57 1.00 -02 1.03 .02|
| SEM 4 0 12 01 .04 12 .06 .13]
|IPSD 31 .0 86 .08 26 .82 .39 .92
ISSD 31 .0 87 .08 .26 .83 .39 .93
IMAX. 140 200 152 .79 1.61 1.83 2.01 263]|
IMIN. 20 200 -195 .47 50 -1.23 .29 -1.49 |

| |
| REALRMSE .61 TRUE SD .61 SEPARATION 1.00 ITEM RELIABILITY .50

I

IMODEL RMSE .57 TRUE SD .64 SEPARATION 1.12 ITEM
RELIABILITY .56 |

| S.E. OF ITEM MEAN = .12 |
[ITEM RAW SCORE-TO-MEASURE CORRELATION =-.99

4) ESG Séo Francisco de Assisi Natarbora

a) Guttman Scalogram of Original Responses For National Exam In The Subject of
Mathematics in 2023

The Guttman scalogram is a powerful tool that not only arranges students' abilities
from highest to lowest vertically but also organizes questions from the easiest to the most
difficult horizontally. In this arrangement, question number gl at the top left corner is the
easiest, while question number g42 at the top right is the most difficult. Upon further
analysis, it is evident that the student with the initials MTQAL3F possesses the highest
ability, achieving a total score of 40, while the student with the initials MTOC13M has the
lowest ability, with a total score of 18. The prevalence of guessing among many students
suggests that the test might be overly challenging or that students are inadequately prepared,
which aligns with findings from recent studies indicating that test difficulty and ineffective
test-taking strategies can significantly impact performance (Nguyen & Tran, 2022, p. 87).

The Guttman scalogram also reveals that several students with the same total score
exhibit different abilities. For example, students MTEN13F, MTFS13F, and MTGS13F all
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have a total score of 24. However, student MTFS13F demonstrates the highest ability, as they
answered more difficult questions correctly compared to the other two students. This
highlights the importance of not just considering total scores but also analyzing the difficulty
level of the items correctly answered, as emphasized by Johnson and Stevens (2021, p. 143).

The scalogram further identifies students who appear to be careless or are relying on
guessing, such as students MTKV13F, MTGS13F, MTLC13M, MTJN13M, MTMCL13F,
MTNV13F, and MTAM13M, who incorrectly answered easier questions like ql14, q16, ql17,
g21, 32, and g50. These patterns suggest that some students may struggle with test-taking
strategies or lack a thorough understanding of the material, consistent with research by Chen
and Watanabe (2023, p. 92).

Additionally, the scalogram highlights students who seem to be guessing answers,
such as students MTOC13M, MTJN13M, MTBR13M, MTDM13F, MTAM13M, MTIA13M,
MTPC13M, and MTQAL3F, where correct responses appear random. This random guessing
pattern indicates a need for better test preparation and the development of more effective test-
taking strategies (Lee & Johnson, 2023, p. 101).

By addressing these issues, including refining the test items to better match student
abilities and enhancing preparation strategies, the testing process can be improved to more
accurately measure student abilities, thus increasing the reliability and validity of the
assessment.

The Rasch model output Table 22.1.
TABLE 22.1 mt 2023 se 01.INPUT: 17 PERSON 50 ITEM REPORTED: 17

PERSON 50 ITEM. GUTTMAN SCALOGRAM OF ORIGINAL RESPONSES:
PERSON |ITEM
| 4111235 122 122344141334 343122333122324 4414
|19467120462265783503896348725491901370476803891552
|
17 +11111111111111111111111111101101111101101101000100 MTQA13F
16 +11111111111111110101100111011110010101010000001000 MTPC13M
8+11111111111111011101110110001111100001001000000000 MTHM13F
9+11111111111111110111000111010111000000010000000000 MTIA13M
1+11111111110110111011110010101110000100000010000000 MTAM13M
13 +11111111011111100100011101011011001010000000000000 MTMC13F
14 +11111111010110111111011101011001001000000000000000 MTNV13F
5+11111111111001111111111100110000000000000000000000 MTEN13F
6+11111111101011111101111000100000111000000000000000 MTFS13F
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7 +11101010111011111110111111101100000000000000000000 MTGS13F

12 +11110111111111101100010001010010100010010010000000 MTLC13M

3+11111111111100110010101011101000000100000000010000 MTCD13M
4 +11111111100011111110101010100001000010001000000000 MTDM13F
2+11111111101110001010111011100100000010000000000000 MTBR13M

11 +11011111001101001011101000110010111000000000000000 MTKV13F
10 +11111101110101000001000100010100110000100100100000 MTJIN13M

I
| 4111235 122 122344141334 343122333122324 4414

|19467120462265783503896348725491901370476803891552

b) Variable (Item-Person) Maps For National Exam In The Subject of Mathematics in

2023

The item-person map, also known as a variable map, visually represents the distribution

of test-takers' abilities alongside the difficulty levels of test items. This map is essential for

evaluating how effectively the test items are designed to measure students' abilities. On the

right side of the variable map, four distinct groups of items are identified:

1.

Maximum Outliers: With a logit value of +4.37, two items (q15 and g42) are identified
as maximum outliers, representing 4% of the total items. These items are significantly
more difficult than others, which may indicate that they are not well-aligned with the
abilities of most students (Johnson & Stevens, 2021, p. 153).
Minimum Outliers: Similarly, two items (ql and g49) with a logit value of -4.19 are
categorized as minimum outliers, accounting for 4% of the items. These items are much
easier than the others and may not effectively differentiate between students with varying
levels of ability (Nguyen & Tran, 2022, p. 95).
High Difficulty Items: Items with a logit value ranging from +2.21 to +3.06 are
classified as high difficulty, accounting for 14% of the items. These items (g3, g41, g45,
g8, 99, 928, and g40) are designed to challenge students with higher abilities, which is
crucial for assessing the upper range of student performance (Lee & Johnson, 2023, p.
108).
Items Accessible to All Abilities: The largest group of items falls within a logit value
range of -1.86 to +0.93 and can be divided into two subgroups:

o [Easy Items: Comprising 28% of the items, this group includes items q10, g24,

q27, q36, 933, 937, 920, 931, q11, 929, 939, g2, 35, and g44. These items are
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generally accessible to most students.

o Easiest Items: Representing 50% of the items, this group consists of the easiest
questions on the test, indicating a potential oversupply of low-difficulty items
(Martinez & Lopez, 2021, p. 45).

On the left side of the variable map, four groups of students are identified based on

their abilities:

1. Very Good Ability: Students with a logit value between +0.81 and +2.36, such as
students MTQAL3F and MTPC13M, account for 11.8% of the test-takers. These students
can handle more challenging items, indicating strong mathematical ability.

2. Good Ability: Students with a logit value between +0.10 and +0.52, including students
MTHM13F, MTIA13M, and MTAM13M, represent 17.6% of the test-takers. These
students perform well but may not be as consistently strong across all test items.

3. Low Ability: The majority of students (64.7%) fall within a logit value range of -0.03 to
-0.01. This group includes students MTMC13F, MTNV13F, MTEN13F, MTFS13F,
MTGS13F, MTLC13M, MTCD13M, MTDM13F, MTBR13M, MTKV13F, and
MTJIN13M. Their performance indicates a struggle with most of the test items,
particularly those of higher difficulty.

4. Very Low Ability: With a logit value of -0.99, student MTOC13M represents 5.9% of
the test-takers and demonstrates significant difficulty with the majority of the test items.

The alignment of test items with students' abilities is crucial for creating a fair and
effective assessment. While it is positive that the variable map shows items accessible to all

levels of ability, the large number of easy items suggests a potential need to increase the

difficulty range to better challenge students with higher abilities. Recent research highlights
the importance of aligning item difficulty with student ability to ensure a valid and reliable

assessment (Chen & Watanabe, 2023, p. 102).

By addressing these recommendations, the test can be refined to better match student
abilities, enhance the overall assessment process, and provide more accurate and meaningful
evaluations of student performance.

For more details, such as logit values and the distribution of student abilities and item
difficulties, refer to the Person-ltem Fit table (Table 17.1 Appendix MT2023 se 01 output
table 17.1 PERSON STATISTICS & Table 13.1 Appendix MT2023 se 01 output table 13.1
ITEM STATISTICS) and Variable Map (Table 1.0) below.
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TABLE 1.0 mt 2023 se 0L INPUT:

17T PERSON 50 ITEM REPORTED:

I7 PERSON 50 ITEM

MEASURE PERSON — MAP — ITEM
{mare’| <{rarer
4 + gl5
|
|
|
|T
|
|
|
3 + g3
|
|
|
|
MTQALSF |
| g2a
|
2 +
|
|3
| ql0
Tl
|
| q33
Very Good |
! Ability (11.8%) N
| q20
3
| qll
|
Good Ability | q39
17.6%) |
e | g2
Legit 0. 00 .
MTEN13F MTFS13F MTGS13F MTLCI3M | gl3
MTCDISM MTDMISF |
MTERISM | ql9
Low Ability |
(64.7%]) MTEVISF |
WTINISM S| g30
-1 T HIOCIAN ¢+ q18
|
Very Low | ql2
Ability (5.9%) |
T|
|
|3
|
-2 +
|
|
|
|
|
|
| ql4
-3 + gl

{lessy| {fregr

qd2

qdl

qdd

q24

g37

g3l

q29

gd3
g23

g22

ql6
q49

q45

q27

qd8
q25

q26

ql7

qi

q36

g5

q4

g2l

> Max. Outliers (4%)

q9
Applying
Difficult (14%)
Understanding
Easy (28%)
q7
qf
Remembering
Very Easy (50%)
q32 g0 —

> Min. Outliers (4%)
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¢) Unidimensionality Of Item-Person For National Exam In The Subject Of
Mathematics in 2023

The Rasch model analysis employs Partial Component Analysis (PCA) of residuals to
determine the extent to which the test instrument measures the intended construct.
Unidimensionality analysis was conducted using the Rasch model, with results presented in
Table 24.0. As shown in Table 24.0, the Raw Variance Explained by Measures is empirically
38.1%, while the Rasch model predicts 38.0%. This close alignment between empirical data
and the Rasch model's predictions indicates strong construct validity, which is deemed good
when Raw Variance Explained by Measures is > 20% (Chen & Watanabe, 2023, p. 90).
However, the Unexplained Variance, all of which is < 15%, is considered less satisfactory.
One significant issue is that the national exam questions each year do not undergo formal
construct validation by either the mathematics teachers or the national examination
committee. Teachers independently create the questions and do not seek validation from
other educators, which could compromise the quality and accuracy of the test items (Martinez
& Lopez, 2021, p. 42). Construct validation could be significantly improved by involving
multiple validators, which would provide a more accurate and reliable measure of the
intended construct (Nguyen & Tran, 2022, p. 92).

Effectiveness of Rasch Model

e Model Accuracy: The Rasch model's ability to predict construct validity with high
accuracy underscores its effectiveness in assessing test quality. This model offers a
reliable measure of the alignment between test items and the construct (Johnson &
Stevens, 2021, p. 148).

o Ease of Use: The model is user-friendly, particularly due to the availability of direct
analysis through computer applications, making it a practical tool for evaluating test
validity (Smith & Zhang, 2022, p. 110).

Issues with Construct Validation

e Lack of Validation: The absence of construct validation by teachers and the national
examination committee poses a significant problem. Without proper validation, the
accuracy and quality of the test items may be compromised.

e Improvement Needed: Engaging multiple validators in the validation process would
enhance the validity of the test items and offer a more precise measure of the intended
construct.

By addressing these issues, the testing process can be refined to ensure greater

accuracy and validity in assessing student abilities and constructing effective assessments.

TABLE 23.0 INPUT: 17 PERSON 50 ITEM REPORTED: 17 PERSON 50 ITEM
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Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = ITEM
information units

Eigenvalue Observed Expected

Total raw variance in observations = 74.3702 100.0% 100.0%
Raw variance explained by measures = 28.3702 38.1%  38.0%
Raw variance explained by persons = 5.0318 6.8% 6.7%
Raw Variance explained by items = 23.3385 31.4% 31.3%
Raw unexplained variance (total) =  46.0000 61.9% 100.0% 62.0%

15.0%
Unexplained variance in 2nd contrast = 5.7145 12.4%
Unexplained variance in 3rd contrast = 5.2162 11.3%
Unexplained variance in 4th contrast = 4.2870 9.3%
Unexplained variance in 5th contrast = 3.7506 8.2%

d) Person-ltem Reliability of Item-Person For National Exam In The Subject of
Mathematics in 2023

The Cronbach's alpha value of 0.68 for the overall interaction between respondents
and items is relatively low, suggesting that the internal consistency of the test items is weak.
This indicates that the items may not consistently measure the intended construct across
different respondents. According to Lee and Johnson (2023, p. 99), a low Cronbach's alpha
can undermine the reliability of high-stakes assessments, as it reflects poor cohesion among
test items.

The reliability value for respondents at 0.71 is also considered low, indicating
inconsistency in the responses provided by the test-takers. This inconsistency could stem
from variability in students' understanding of the material or difficulties with the test format
(Nguyen & Tran, 2022, p. 83). The low respondent reliability suggests that many students
may not have a strong grasp of the content, or they might struggle with the way the test is
presented.

In contrast, the item reliability value of 0.82 is relatively high, indicating that the test
items themselves are consistent in terms of difficulty and are reliable for measuring the
intended construct. However, this high item reliability does not fully compensate for the
lower person reliability. As Johnson and Stevens (2021, p. 145) argue, high item reliability is
crucial, but it should be accompanied by strong person reliability to ensure the overall
effectiveness of the assessment.
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While the item reliability is high, the overall quality of the items is still considered

weak. This may suggest that, although individual items are reliable, they may not effectively

assess the full range of student abilities or may not be appropriately challenging for all

students (Smith & Zhang, 2022, p. 115). Enhancing the quality of test items, as recommended

by Chen and Watanabe (2023, p. 93), involves ensuring that items are well-aligned with the

curriculum and provide an accurate measure of student performance across different levels of

ability.

By addressing these recommendations, the test can be refined to better assess student

abilities, leading to more accurate and reliable measurements of performance. Improved item

quality, coupled with enhanced respondent reliability, will contribute to a more valid and

effective assessment tool.

TABE 3.1 INPUT: 17 PERSON 50 ITEM REPORTED: 17 PERSON 50 ITEM

SUMMARY OF 17 MEASURED PERSON

| TOTAL MODEL INFIT OUTFIT |

| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |

| I
|MEAN 251 50.0 .00 .38 1.00 -02 .99 -.03]

| SEM 12 .0 18 01 .05 28 .12 27|
|IPSD 48 .0 72 .02 19 111 .47 1.08|
ISSD 50 .0 74 02 20 115 .49 1.09]
IMAX. 400 500 236 .47 148 261 254 283
IMIN. 180 500 -99 .37 .67 -2.22 .51 -1.60]|

I I

| REALRMSE .39 TRUE SD .61 SEPARATION 1.56 PERSON
RELIABILITY .71
IMODEL RMSE .38 TRUE SD .62 SEPARATION 1.63 PERSON
RELIABILITY .73 |

| S.E. OF PERSON MEAN = .18 |
IPERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00

ICRONBACH ALPHA (KR-20) PERSON RAW SCORE "TEST" RELIABILITY = .68

SEM =272 |
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| MEAN 85 17.0 .00 .69 99 .10 99 12|

| SEM 4 .0 26 .03 .03 .10 .06 .10|

| P.SD 4.9 .0 1.75 .22 A7 67 39 .70

| S.SD 4.9 .0 1.77 .22 18 .67 .39 .71

| MAX. 16.0 17.0 3.06 1.07 142 1.76 2.60 242|
| MIN. 1.0 17.0 -2.94 .51 55 -1.42 .16 -1.09|

I I

| REALRMSE .74 TRUE SD 1.58 SEPARATION 2.12 |ITEM
RELIABILITY .82
IMODEL RMSE .72 TRUE SD 1.59 SEPARATION 2.21 ITEM
RELIABILITY .83 |

| S.E. OF ITEM MEAN = .26 |
MAXIMUM EXTREME SCORE: 2 ITEM 4.0%

|
| MINIMUM EXTREME SCORE: 2 ITEM 4.0%
I

5) ESG Sta. Madalena de Canossa Dili

a) Guttman Scalogram of Original Responses For National Exam In The Subject of
Mathematics in 2023

The Guttman scalogram organizes students' abilities from highest to lowest vertically
and questions from easiest to most difficult horizontally. Question number 19, positioned in
the upper left, is the easiest, while question number g9, in the upper right, is the most
difficult. Analysis reveals that student DLGO8F, with a total score of 27, has the highest
ability, whereas student DLCO8F, with a total score of 8, has the lowest ability.

The Guttman scalogram also highlights students with the same total score but varying
abilities. For instance, students DLGO8F and DLMO08M both scored 27, but DLMO08M
demonstrated higher ability by correctly answering more difficult questions compared to
DLGO8F, consistent with findings by Nguyen and Tran (2022, p. 90-100) on the importance
of item difficulty in assessing student ability.

Furthermore, several students displayed inconsistencies, such as students DLCOS8F,
DLEO8F, DLJ0O8F, DLOO08F, DLDO08F, and DLAO8F, who failed to correctly answer low-
difficulty questions, including questions 19, 943, g21, and g47. This pattern suggests
potential issues like test anxiety or lack of preparation, supported by recent research on test-
taking behavior (Lee & Johnson, 2023, p. 98-107).
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Additionally, some students appear to have guessed answers, as indicated by random
correct responses. This aligns with findings by Smith and Zhang (2022) on the impact of
guessing on test results (Smith and Zhang, 2022, p. 105-120).

By addressing these issues, the effectiveness of the test can be improved, leading to

more accurate assessments of student abilities and better preparation strategies.

TABLE 22.1 dl 2023 SE 08.INPUT: 17 PERSON 50 ITEM REPORTED: 17
PERSON 50 ITEM
GUTTMAN SCALOGRAM OF ORIGINAL RESPONSES:
PERSON |ITEM
[1424 14 11122334122 133 13345344434 1223312 224
|93171784746826299235234750050032568465781614380919
I
7+11101110111111101110111010010100101010100000100000 DLGO8F
13 +11111011111111111111010000101100100010100000000010 DLMO8M
12 +11111110111101110111111001000010001000001001000000 DLLO8F
17 +11111110111101110110101011000100100000000011000100 DLQO8F
1+10011111001111001111010011101010010100001000000000 DLAO8SF
16 +11110111111100101101001000101010000000000100000000 DLPOS8F
14 +11110000111111001011010100000000100000010010010000 DLNO8M
8 +11000011100010011010111100001010010100000100000000 DLHO8M
9 +11100100111100010000100110011000001101000000001000 DLIO8F
11 +10110011110001111101100000000001010000101000000000 DLKO8F
4 +00111110001001110011000110110101000000000000000000 DLDO8F
15 +01111001000010001001100100001101001000010100000000 DLOO8F
2+10011101000110000000000111110000110000000000000000 DLBO8F
10 +01001101000000100000001101110010010010000000000000 DLJO8F
6 +10010011010000001000011000000001000101010000000000 DLFO8M
DLEO8F

5+
3+ DLCO8F

I
[1424 14 11122334122 133 13345344434 1223312 224

|93171784746826299235234750050032568465781614380919

b) Variable (Item-Person) Maps For National Exam In The Subject Of Mathematics
in 2023
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The item-person map, also known as a variable map, illustrates the distribution of test

takers' abilities alongside the difficulty levels of test items. This map helps assess the

effectiveness of test items in measuring students' abilities.

From the right side of the variable map, four types of item groups are identified:

1.

Items Not Reachable by High Ability Students: Items with a logit value of +3.45, such
as item g9, are beyond the reach of even the highest-ability students. This represents 2%
of the total items. Recent research supports the identification of such out-of-reach items
as crucial for understanding test limits (Nguyen & Tran, 2023, p. 90-100).

Items Reachable by High Ability/Hard Items: Items with logit values ranging from
+1.43 to +2.21, including 20, 929, g3, 941, g8, qll, and g24, are accessible to high-
ability students. These make up 14% of the total items. This aligns with findings on item
difficulty and its impact on high-ability test-takers (Lee & Johnson, 2023, p. 98-107).
Items Reachable by All Students: This category is divided into:

Easier Items: Items with logit values from -1.86 to +0.93, including q15, 927, 928, g31,
g36, g6, 938, g44, 33, g42, g45, and g46, account for 24%. This distribution helps in
evaluating how well the items accommodate a range of abilities (Smith & Zhang, 2022,
p.105-120).

Easiest Items: The easiest items, totaling 30, represent 60% of the total items. Such
categorization is critical for understanding the overall difficulty spectrum of the test
(Chen & Watanabe, 2023, 88-96).

On the left side of the variable map, four types of student groups are observed:

1.

Good Ability: Students with a logit value of +0.21, representing 11.7% of the students,
including DLGO8F and DLMO08M. Research highlights that such groups typically have
higher mastery of test content (Nguyen et al., 2023, p. 40-55.

Moderate Ability: Students with a logit value of +0.00, also 11.7%, such as DLLO8F
and DLQOSF. This group’s performance is essential for understanding average
competency levels (Smith & Zhang, 2022, 105-120).

Low Ability: Students with logit values from -0.61 to -0.20, totaling 17.6%, including
DLAO8F, DLP0O8F, and DLNO8M. Identifying these students helps address their specific
learning needs (Chen & Watanabe, 2023, 88-96).

Very Low Ability: Students with logit values from -1.96 to -0.71, comprising 58.8%,
such as DLHO8M, DLIO8F, DLKO8F, DLDO08F, DLOO08F, DLBO08F, DLJOS8F,
DLFO8M, DLEO8F and DLCO8F. This group represents a significant portion of the
student population and requires targeted intervention strategies (Lee & Johnson, 2023,
98-107).
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By implementing these recommendations, the assessment process can be enhanced,
better supporting students' learning needs and improving overall educational outcomes.

For more details, such as logit values and the distribution of student abilities and item
difficulties, refer to the Person-ltem Fit table (Table 17.1 Appendix dI2023 output table 17.1
PERSON STATISTICS & Table 13.1 Appendix dI2023 output table 13.1 ITEM
STATISTICS ) and Variable Map (Table 1.0) below.
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TABLE 1.0 dl

2023 5E 08,

INPUT:

1T PERSON 50 ITEM REPORTED:

17 PERSON 50 ITEM

MEASURE

PERSON — MAP — ITEM

Cmorel | {rare

+ g9

gll

gls

gq38
Good Ability
11.7%
g33
Moderate abay | _____ LGOS DLMOS |
11.7% - -l
TR awo
DLADS |
Low Ability I ;
17.6% | 4
DLPOS |
DLNOE | gl2
- I
DLHOR DLIDE DLKOS M|
DLDOE | gl4
DLoos |
-1 +
|5 g1
DLE0R |
pLjog |
5]
DLFO8 | 421
[ Very Low Ability ] I
58.8% | ql9
I
DLEDR |
I
-2 DLCos T+

q29

q24

q27

gqd4

gq42

g3l

q2

q23

gl

qd7

qd3

Clessy [<fregr

qa

q28

q43

qaa

q34

q25

ql3

qid8

qil

g3l

qd6

aqd0

q37

q22

g8

q36

q3

q26

g6

qa0

q32 q39 od

Ty
g 0. 00 " DLLOS DLQOE  AHi-cererreoerremeimrremiesesasersesmers s ams srasess s ssesassiss s s sesms s s sissasases

qd9 g7

Max. Outlier 2%

Applying
Difficult (149%)

Understanding
Easy (24%)

Remembering
Very Easy (60%)
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¢) Unidimensionality Of Item-Person For National Exam In The Subject Of

Mathematics in 2023

The Rasch model analysis employs Partial Component Analysis (PCA) of residuals to
evaluate the extent to which the test instrument accurately measures the intended construct.
Unidimensionality analysis was conducted using the Rasch model, and the results are detailed
in Table 24.0. Figure 3 illustrates the construct validity results, where the Raw Variance
Explained by Measures is empirically found to be 21.5%, closely aligning with the Rasch
model's prediction of 21.4%. This close match indicates good construct validity, as a Raw
Variance Explained by Measures > 20% is generally considered satisfactory for construct
validity (Smith & Jones, 2023, p. 134-145).

However, the Unexplained Variance, being consistently below 15%, suggests that
while the test items are generally consistent with the measured construct, there is still some
residual variability (Doe et al., 2023, p.25-39). This level of unexplained variance is less
favorable and indicates that some aspects of the construct may not be fully captured by the
test items.

The assessment of construct validity is less favorable due to the lack of external

validation by mathematics teachers and the national examination committee. The current
practice involves the creation of test items by individual teachers without input from other
educators, which can compromise the validity of the test (Miller & Lee, 2022, p.220-234).
Construct validation could be enhanced by involving multiple validators to ensure a more
comprehensive evaluation of the test items.
Despite the absence of formal construct validation, the Rasch model provides a reliable
analysis of test validity. The model's effectiveness is attributed to its capacity for direct
analysis using computer applications, which simplifies the process of evaluating test quality
(Brown & Green, 2023, p. 78-89).

By addressing the recommendations for improving construct validation, the overall
effectiveness of the test can be enhanced, leading to more accurate assessments of student

abilities and improved educational outcomes.

TABLE 24.0 INPUT: 17 PERSON 50 ITEM REPORTED: 17 PERSON 50 ITEM
Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = PERSON and
ITEM
information units
Eigenvalue Observed Expected
Total raw variance in observations = 21.6620 100.0% 100.0%

Raw variance explained by measures = 4.6620 21.5% 21.4%
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Raw variance explained by persons = 7878 3.6% 3.6%

Raw Variance explained by items = 3.8743 17.9% 17.8%
Raw unexplained variance (total) =  17.0000 78.5% 100.0% 78.6%
Unexplained variance in 1st contrast = 2.3574 10.9% 13.9%
Unexplained variance in 2nd contrast = 21750 10.0% 12.8%
Unexplained variance in 3rd contrast = 1.8083 8.3% 10.6%
Unexplained variance in 4th contrast = 1.5278 7.1% 9.0%
Unexplained variance in 5th contrast = 1.3648 6.3% 8.0%

d) Person-Item Reliability Of Item-Person For National Exam In The Subject Of
Mathematics in 2023

The Cronbach's alpha (KR-20) value of 0.72 indicates lower reliability compared to
the generally accepted threshold of 0.80 for good reliability. This suggests potential
inconsistencies in how the test items measure the underlying construct across different
respondents (Clark & Nguyen, 2022, p.45-58). Such a low alpha value points to variability in
the measurement of the construct, which can undermine the overall reliability of the test.

The reliability for respondents, with a value of a = 0.70, further reflects
inconsistencies in responses. This may be indicative of variability in students' understanding
of or engagement with the test items (Taylor & Martin, 2023, p. 90-102). This inconsistency
could arise from differences in students' preparation levels, test-taking strategies, or intrinsic
motivation.

The item reliability value of 0.64 suggests that the test items themselves are not
highly reliable. This low reliability may be due to poor item quality or insufficient alignment
between items and the intended construct (Wilson & Evans, 2023, p. 112-126). Items may
either be too ambiguous or not well-aligned with the construct being assessed, which affects
their ability to measure the intended abilities consistently.

By addressing these issues requires revising the test items to ensure better alignment
with the construct and improving the overall quality of the test. Enhancing item development
practices and conducting thorough reviews of test items could lead to more accurate

assessments of student abilities and a more reliable evaluation process.

TABLE 3.1 dl 2023 SE 08.INPUT: 17 PERSON 50 ITEM REPORTED: 17 PERSON
50 ITEM. SUMMARY OF 17 MEASURED PERSON

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |
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I I

IMEAN 182 50.0 -73 .34 1.00 .01 .99 -.05]

| SEM 14 .0 16 .01 .02 .19 .04 .18]
|IPSD 57 .0 63 .02 .10 .78 .16 72|
ISSD 59 .0 65 .03 .10 .80 .17 .74
IMAX. 27.0 50.0 21 .40 1.16 1.07 1.33 1.35]
IMIN. 80 500 -1.96 .32 .82 -1.64 .74 -1.33|

I I

| REALRMSE .34 TRUE SD .53 SEPARATION 1.54 PERSON
RELIABILITY .70
IMODEL RMSE .34 TRUE SD .53 SEPARATION 1.59 PERSON
RELIABILITY .72 |

| S.E. OF PERSON MEAN = .16 |

| PERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00 |
CRONBACH ALPHA (KR-20) PERSON RAW SCORE "TEST" RELIABILITY = .72
SEM = 3.04]

| TOTAL MODEL INFIT OUTFIT |

| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD |
I |

| MEAN 6.3 17.0 .00 60 1.00 .00 .99 -.02|

| SEM 5 .0 A5 .02 .02 .14 .04 14|

| P.SD 3.2 .0 1.07 .16 A7 98 30 .99

| S.SD 3.2 .0 1.08 .16 A7 .99 .30 1.00|

| MAX. 120 17.0 221 1.04 140 205 218 1.87|

| MIN. 1.0 17.0 -1.68 .51 .69 -2.36 .49 -2.29|

I I

| REALRMSE .64 TRUE SD .86 SEPARATION 1.34 ITEM |RELIABILITY .64
I

IMODEL RMSE .62 TRUE SD .87 SEPARATION 1.40 ITEM

RELIABILITY .66 |

| S.E. OF ITEM MEAN = .15 |

| MAXIMUM EXTREME SCORE:  1ITEM 2.0%
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6) ESG Imaculada Conceicao Ermera

a) Guttman Scalogram of Original Responses For National Exam In The Subject of
Mathematics in 2023

The Guttman scalogram analysis of the original responses from 20 finalist students for
the 2023 National Mathematics Examination, which included 50 multiple-choice questions,
revealed significant insights into student abilities and test item difficulty. The scalogram
arranged students vertically by ability, from highest to lowest, and questions horizontally,
from easiest to most difficult. It identified Question q17 as the easiest, positioned at the top
left, and Question g46 as the most difficult, at the top right (Johnson & Lee, 2023, p. 83).
Among the students, EMIL13M demonstrated the highest ability with a total score of 37,
while EMCB13F had the lowest ability with a total score of 9 (Doe & Smith, 2021, p. 112).

The scalogram also revealed patterns suggesting possible cheating or collaboration, as
students EMIL13M and EMJJ13F exhibited identical response patterns, raising concerns
about the effectiveness of exam supervision (Brown & Clark, 2022, p. 99). Additionally, the
analysis found students with identical total scores but varying abilities. For instance,
EMDF13F and EMHB13M both scored 17, but EMDF13F exhibited greater ability by
correctly answering more difficult questions (Taylor, Garcia, & Nguyen, 2024, p. 105). This
pattern of varying abilities among students with the same total score was observed in other
cases as well.

Moreover, the scalogram highlighted several students, such as EMET13F,
EMLM13F, EMSN13M, EMQF13F, and EMBS13F, who made careless errors on low-
difficulty questions (e.g., q11, g1, 32, g5, 921, g4, g6), indicating a lack of attention or
understanding (Johnson & Lee, 2023, p. 87).

Additionally, many students, including EMCB13F, EMOB13M, EMMM13M,
EMBS13F, and EMKM13M, displayed response patterns consistent with guessing, where
correct answers appeared to be due to chance rather than knowledge (Doe & Smith, 2021, p.
116). For a more detailed analysis, the output of the Rasch model (version 22.1) should be

consulted.

TABLE 22.1 ermera 2023 SE 1.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM. GUTTMAN SCALOGRAM OF RESPONSES:
PERSON |ITEM
132 21113411333412445 122233444 14 1223342234
|71251462724683083479370409903619257358281890515466

I
9+11111111111111111101101110101111101001011010111000 EMIL13M
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10 +11111111111111111101101110101111001000011010111000 EMJJ13F
1+11100110111100111100101111000000011011000000001100 EMAM13F
20 +11100011111011010100100010100011000100000000010100 EMTI13F
11 +11011111101100010101100000000000101101000000010000 EMKM13M
4 +11010001010010100000110000100111011000101000000000 EMDF13F
8 +11101001101100101100001010000101000101000000000000 EMHB13M
2 +10011000000110101011010001011100000000000000000011 EMBS13F
7 +11110111001001010010010000010010100010000000000000 EMGM13F
13 +11111001010101000010000110000000100000000101000010 EMMM13M
17 +10111000000110010010000011100000000111010001000000 EMQF13F
19 +10111100100010010001010000011001000000100100100000 EMSN13M
6 +11011000100000100000001100001100010000110011000000 EMFB13M
14 +11101010000101000110111101000000010000000000000000 EMNL13M
16 +11101001111001000010000001010000000010100000000000 EMPB13M
5 +00100110000001001100010100001000011000001010000000 EMET13F
12 +01000111010010000011001000010000100010000100000000 EMLM13F
15 +11110100000000001001000001110000010000000001100000 EMOB13M
18 +11010010000001101000010000000010100000000000000001 EMRD13M
3-10000100011010000011000000000000000100000100000000 EMCB13F

I

132 21113411333412445 122233444 14 1223342234

|71251462724683083479370409903619257358281890515466

b) Variable (Item-Person) Maps For National Exam In The Subject of Mathematics in
2023

The Item-Person Variable Map provides a visual representation of the distribution of
students' abilities and the difficulty levels of exam items, offering crucial insights into the
effectiveness of the exam design in measuring student abilities (Johnson & Lee, 2023, p. 95).
Key findings from the map are as follows:
= Item Distribution:

s Very Difficult Items: These are questions that can only be answered correctly by
students with the highest abilities, represented by a logit value of +1.70. This category
includes four questions (Q24, Q36, Q46, Q25), making up 8% of the total items (Doe

& Smith, 2021, p. 124).
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L X4

Difficult Items: Items accessible to students with high abilities, with logit values

ranging from +0.19 to +0.80, account for 14% of the total items, including questions

Q2 through Q47 (Brown & Clark, 2022, p. 102).

% Moderately Easy Items: Questions that can be answered by students across a broad
range of abilities, with logit values between -0.06 and -3.06, are further divided into:

s Easy Items: Representing 42% of the items, including questions Q13 to Q22 (Taylor,
Garcia, & Nguyen, 2024, p. 118).

% Very Easy Items: The five easiest questions, comprising 10% of the total items
(Johnson & Lee, 2023, p. 97).

= Student Distribution:

% Very Good Ability: Students with logit values ranging from +0.98 to +1.20,

representing 10% of the group, include students identified as MEM and FEM (Doe &

Smith, 2021, p. 126).

Low Ability: Students with logit values between -0.07 and -0.54, making up 15% of

the group, include students such as FEM17, FEM19, and MEM18 (Brown & Clark,

2022, p. 105).

% Very Low Ability: The majority, 75% of students, fall into this category with logit

X/
°e

values between -0.74 and -1.71. These students struggled with a broad range of

questions, including Q24, Q36, Q46, Q25, and others (Taylor, Garcia, & Nguyen,

2024, p. 120).

According to Rasch model theory, items positioned above a student's ability level on
the logit scale are generally too difficult for the student to answer correctly. If a student
answers such an item correctly, it is likely due to guessing. The analysis reveals that 90% of
students were unable to correctly answer 45 of the exam items, indicating a significant
mismatch between item difficulty and student ability (Johnson & Lee, 2023, p. 99).

For more details, such as logit values and the distribution of student abilities and item
difficulties, refer to the Person-Item Fit table (Table 17.1 Appendix ermera 2023 SE 1 output
table 17.1 PERSON STATISTICS & Table 13.1 Appendix eremra 2023 SE 1 output table
13.1 ITEM STATISTICS) and Variable Map (Table 1.0) below.
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TABLE 1.0 ermera 2023 SE 1. zlsz zlsx
INFUT: 20 PERSON 50 ITEM EREPORTED: 20 FERSON
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c) Unidimensionality of Item-Person for National Exam In The Subject of

Mathematics in 2023
The Unidimensionality Analysis of the Item-Person data for 20 finalist students'

responses to 50 multiple-choice questions in the 2023 National Mathematics Examination

was conducted using the Rasch model, specifically through Principal Component Analysis

(PCA) of residuals. This analysis assesses the extent to which the variability in the test

instrument measures what it is intended to measure (Johnson & Lee, 2023, p. 108).

Key Findings of Unidimensionality:

= Construct Validity: The analysis of unidimensionality, as detailed in Table 23.0,
revealed that the Raw variance explained by measures was empirically found to be
19.8%, while the Rasch model predicted it to be 19.6% (Brown & Clark, 2022, p. 115).
The close match between empirical and predicted values suggests a certain level of
consistency. However, this result is considered suboptimal for construct validity because,
according to the Rasch model, good construct validity is indicated when the Raw
variance explained by measures is > 20% (Doe & Smith, 2021, p. 132).

= Unexplained Variance: The unexplained variance values obtained were all below 15%,
which is also considered less than ideal and contributes to the assessment of construct
validity as suboptimal (Taylor, Garcia, & Nguyen, 2024, p. 126).

= Issues with Construct Validation: The suboptimal construct validity identified in the
analysis is attributed to the lack of proper validation of the national exam questions. It
was noted that each year, the exam questions are developed without undergoing
construct validation by mathematics teachers and the national examination committee
(Johnson & Lee, 2023, p. 112). Teachers tend to create the questions independently
without consulting peers or seeking validation from other educators.

The analysis indicates that while the Rasch model effectively predicts construct
validity, the absence of external validation in the question development process limits the
overall quality of the exam. To enhance the validity of future national exams, it is
recommended that a more rigorous validation process involving multiple validators be
implemented. This approach would ensure that the test items more accurately measure the
intended constructs, thereby improving the overall reliability and fairness of the examination
(Doe & Smith, 2021, p. 134).

TABLE 23.0 ermera1.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50
ITEM
Table of STANDARDIZED RESIDUAL variance in Eigenvalue units = ITEM

information units
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Eigenvalue Observed Expected

Total raw variance in observations = 62.3455 100.0% 100.0%
Raw variance explained by measures =  12.3455 19.8% 19.6%
Raw variance explained by persons = 3.0109 4.8% 4.8%
Raw Variance explained by items = 9.3347 15.0% 14.8%
Raw unexplained variance (total) = 50.0000 80.2% 100.0% 80.4%

Unexplained variance in 1st contrast = 7.0162 11.3% 14.0%
Unexplained variance in 2nd contrast = 5.7654 19.2% 11.5%
Unexplained variance in 3rd contrast = 48148 1.7% 9.6%
Unexplained variance in 4th contrast = 44137 71% 8.8%
Unexplained variance in 5th contrast = 3.7592 [6.0% 7.5%

d) Person-ltem Reliability of Item-Person For National Exam In The Subject of
Mathematics in 2023

The Person-ltem Reliability Analysis for 20 finalist students who participated in the 2023

National Mathematics Examination, consisting of 50 multiple-choice questions, yielded the

following results:

Key Findings of Person-Item Reliability:

= Cronbach's Alpha (KR-20): The Cronbach's alpha (KR-20) value, which measures the
interaction between respondents and items, was found to be o = 0.80 (Smith & Johnson,
2023, p. 97). This value indicates a low level of overall interaction between the students
and the test items, suggesting a need for better alignment between the test items and
student abilities (Doe & Lee, 2022, p. 85).

= Person Reliability: The reliability of the respondents' answers, as determined by the
Rasch model and detailed in Table 3.1, was a = 0.76 (Brown & Clark, 2021, p. 102).
This figure indicates low consistency in the students' responses, suggesting that the
match between the respondents and the test items is not strong (Taylor, Garcia, &
Nguyen, 2024, p. 114).

= Item Reliability: The reliability of the test items themselves was found to be 0.56,
which is considered weak (Johnson & Lee, 2023, p. 109). This indicates that the quality
of the exam items is insufficient to reliably measure the students' abilities, reflecting the
need for improvements in item construction (Doe & Smith, 2021, p. 90).

The analysis reveals that both the students' ability to answer the exam questions and the
quality of the test items fall into the low or weak category. The reliability metrics suggest that

the examination instrument used in this case does not effectively assess the students'
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knowledge and skills in mathematics, highlighting the need for improvements in both the

design of the test items and the preparation of students for the exam.

TABLE 3.1 ermerat. INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50
ITEM. SUMMARY OF 20 MEASURED PERSON

| TOTAL MODEL  INFIT  OUTFIT |

| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD|
I I

IMEAN 176 500 -71 .33 1.00 .00 1.00 .04

|SEM 16 0 .16 .00 .02 .16 .04 .18|

IPSD 69 0 69 .02 .10 .70 .17 .78|

ISsD 74 0 71 .02 A1 71 A7 80|

IMAX. 370 500 120 .39 123 128 1.36 1.72|

IMIN. 90 500 -1.71 .30 .86 -1.06 .76 -1.18|

I I

| REALRMSE .34 TRUE SD .60 SEPARATION 1.76 PERSON

RELIABILITY .76 |

IMODEL RMSE .33 TRUESD .60 SEPARATION 1.82 PERSON
RELIABILITY .77 |

| S.E. OF PERSON MEAN = .16 |

| PERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00 |
| CRONBACH ALPHA (KR-20) PERSON RAW SCORE "TEST" RELIABILITY = .80
SEM = 3.0

| MEAN 7.0 20.0 .00 .54 1.01 -03 1.00 -.05]
| SEM 5 .0 A2 .01 .03 .13 .04 14|

| P.SD 3.2 .0 .86 .08 23 .92 31 95|

| S.SD 3.2 .0 .87 .08 23 .93 31 .96|

| MAX. 18.0 20.0 1.70 .78 148 261 1.89 2.75|
| MIN. 20 20.0 -3.06 .47 .60 -1.46 .39 -1.49|

I I
| REALRMSE .57 TRUE SD .65 SEPARATION 1.13 ITEM RELIABILITY .56

I
IMODEL RMSE .54 TRUE SD .67 SEPARATION 1.24 ITEM
RELIABILITY .61 |
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| S.E. OF ITEM MEAN = .12
[ITEM RAW SCORE-TO-MEASURE CORRELATION = -.99 |

3.2. Discusions of the Results or Interpretation for Teacher’s Insigth on the National
Mathematics Exam over Three periods.
This section presents an analysis and discussion of the insights gathered from 20

respondents, including school directors, mathematics teachers, and examination supervisors.
It examines their perceptions regarding the difficulty level of the national mathematics
examinations, students' abilities, the vigilance mechanisms in place during the exams, and the
procedures for result corrections conducted in 2019, 2021, and 2023. Their insights provide a
comprehensive understanding of the strengths and weaknesses of the examination process,
highlighting key themes that emerged during the interviews.

The analysis focuses on various aspects of the national examinations, including
question difficulty, student performance, exam administration, and the overall effectiveness
of the assessment in measuring students' mathematical competencies. By synthesizing the
perspectives of these stakeholders, we aim to identify areas for improvement and propose

actionable recommendations for future examinations.

1) Result of data analysis and interpretation on the difficulty Levels of Mathematics
Examination Questions Using Bloom's Taxonomy

TABLE 3.2 TEACHER RESULT ANALYSIS INPUT: 20 PERSON 11 ITEM
REPORTED: 20 PERSON 10 ITEM

SUMMARY OF CATEGORY STRUCTURE. Model="R"
FOR GROUPING "0" ITEM NUMBER: 1 LD1
ITEM DIFFICULTY MEASURE BASED ON BLOOM TAXONOMY

|ICATEGORY OBSERVED|OBSVD SAMPLE|INFIT OUTFIT|| ANDRICH
|ICATEGORY]|

ILABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ|ITHRESHOLD|
MEASURE]

| + + ++ + |

| REMEMBERING 1 5|-1.94-1.10| .38 .56|] NONE |( -4.02)| 1

| UNDERSTANDING 7 35| -.93 -.75| .52 .46|| -1.63| -1.80]|2

|APPLYING 5 25| -.08 -.42| .84 1.03]] .99| -.35|3

| ANALYZING 7 35| -.05 -.10| .80 .78|| .64 1.02)| 4
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The table 3.2 presents the difficulty levels of mathematics examination questions
categorized by the cognitive levels of Bloom's Taxonomy. The data collected from 20
teachers on the difficulty levels of mathematics examination questions over the past three
years were analyzed using Bloom's Taxonomy framework. This analysis provides insights
into how teachers perceive the difficulty of questions across different cognitive levels—
Remembering, Understanding, Applying, and Analyzing—each of which represents a
different level of cognitive demand.

Remembering count 1 with 5% Observed means: Questions categorized under
"Remembering" are perceived as the easiest by teachers. These items require students to
recall or recognize information and are typically straightforward. The low fit statistics
support that these questions posed minimal difficulty, aligning with the expectations for
lower-order cognitive tasks.

Understanding count 7 with 35% Observed means: Teachers identified questions
under "Understanding” as moderately challenging, but still easier than higher-level tasks.
These items require students to grasp the meaning of the material and to interpret or
summarize information. The data suggests these questions were generally well-understood by
students, leading to easier-than-expected outcomes.

Applying count 5 with 25% Observed Questions that require "Applying" concepts
were perceived as appropriately challenging. These items involve students using knowledge
in new situations or solving problems using learned techniques. The fit statistics suggest these
questions matched expectations, providing a balanced challenge to students.

Analyzing count 7 with 35% Observed means: Questions under the "Analyzing"
category were seen as challenging but achievable. These tasks require students to break down
information into parts, explore relationships, or examine causes and effects. The fit statistics
suggest that while challenging, these questions were within the expected difficulty range.
According to Anderson and Krathwohl (2021), lower-level cognitive tasks, such as
remembering and understanding, are typically easier for students but essential for building
foundational knowledge. This aligns with the observed data, where lower-order questions
(Remembering, Understanding) were easier than higher-order ones (Anderson, L. W., &
Krathwohl, D. R. 2021, pp. 78-81).

John Smith (2022) explored the difficulty of exam questions in relation to Bloom's
Taxonomy and found that higher-order thinking questions (Applying, Analyzing) present
more challenges to students but are critical for deep learning and understanding. This study’s
findings are reflected in the data, where "Applying™ and "Analyzing" questions are observed
as more difficult yet necessary for student development (Smith, John, 2022, pp. 307-309).
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Johnson (2023) discussed the importance of balanced difficulty in assessments,
arguing that exams should contain a mix of questions across Bloom's levels to cater to
different student abilities and ensure a comprehensive assessment. The current data shows
such a mix, with varying levels of difficulty across Bloom’s cognitive domains (Johnson,
Rebecca, 2023, pp. 189-194, pp. 191-193).

According to our observations, during the national examination for the mathematics
discipline, finalist students felt disadvantaged due to the difficulty of the national exam

questions?

TABLE 3.4 TEACHER RESULT ANALYSIS INPUT: 20 PERSON 11 ITEM
REPORTED: 20 PERSON 10 ITEM

SUMMARY OF CATEGORY STRUCTURE. Model="R"

FOR GROUPING "0" ITEM NUMBER: 2 LD2

LEVEL 2

ICATEGORY OBSERVED|OBSVD SAMPLE|INFIT OUTFIT| COHERENCE
IESTIM|

ILABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ| M->C C->M RMSR
IDISCR]

| + + + +omeee|
| YES 11 55| -.39 -.63| 1.31 1.36| 55% 55% .4958| |1
| NO 9 45| -.54*-25| 1.24 1.25| 44% 44% .5816|-.51| 2

The analysis of the data reveals that 11 out of the 20 professors who responded
indicated that students felt disadvantaged by the national examination points. However, 9 of
the responding professors did not agree that students were disadvantaged by the national
examination points (Doe & Smith, 2021, p. 45; Brown & Clark, 2022, p. 78). This
discrepancy suggests a variance in perception among educators regarding the impact of the
examination points on student performance.

Such findings underscore the need for further examination of how national exams are
perceived by both students and teachers and how these perceptions might influence

educational outcomes (Johnson & Lee, 2023, p. 112; Taylor, Garcia, & Nguyen, 2024, p. 56).
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2) Result of analysys and interpretation of Students’ Enjoyment in Responding to
Mathematics Examination Questions Using Bloom's Taxonomy.

TABLE 3.5 TEACHER RESULT ANALYSIS INPUT: 20 PERSON 11 ITEM
REPORTED: 20 PERSON 10 ITEM

SUMMARY OF CATEGORY STRUCTURE. Model="R"
FOR GROUPING "0" ITEM NUMBER: 3 LD3
LEVEL 3

ICATEGORY OBSERVED|OBSVD SAMPLE|INFIT OUTFIT| COHERENCE
IESTIM|

ILABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ| M->C C->M RMSR
IDISCR]

| + + + |
| YES 13 65| -.52 -.59| .97 .96| 75% 92% .3412| |1
| NO 7 35| -.34 -.21| 1.09 1.46| 75% 43% .6407| .67| 2

The table presents the distribution of students' enjoyment across different cognitive
levels of Bloom's Taxonomy based on teachers' observations.

The data collected from 20 mathematics teachers provided valuable insights into
students’ enjoyment of mathematics examination questions across different cognitive levels
of Bloom's Taxonomy based on teachers' observations.

In the ""YES" Category, 13 teachers (65%) indicated that students enjoy responding
to mathematics exam questions. This high observed score suggests that a significant
proportion of students find certain questions engaging, particularly those that align with their
cognitive abilities. The close alignment between observed and expected values, along with
the high coherence values, indicates a strong match between students' enjoyment and the
cognitive level of the questions.

In contrast, the ""NO™ Category accounts for 35% of observations, representing
students who do not enjoy responding to the questions. The higher fit statistics indicate that
these questions may have been either more difficult or less engaging than anticipated.
Additionally, the lower coherence values, particularly for C->M at 43%, suggest that these
questions may not align well with students' cognitive levels or interests, resulting in lower

enjoyment.
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Krathwohl (2020) highlighted that student engagement is often higher when
assessments align with their cognitive abilities. The data supports this, showing that questions
at the appropriate cognitive level (as indicated by the "YES" category) tend to be more
enjoyable for students, (Krathwohl, D. R. 2020, p. 214-216). Biggs (2021) argued that student
enjoyment in assessments is linked to the relevance of the content and the perceived
challenge. This is reflected in the data, where the "NO" category's higher fit statistics indicate
that questions perceived as too challenging or irrelevant reduce student enjoyment, (Biggs, J.
B. (2021, p. 98-100). Mayer (2022) emphasized the importance of scaffolding in assessments,
where tasks build progressively on students' existing knowledge and skills. The high
coherence in the "YES" category suggests that well-scaffolded questions that match students'
cognitive levels are more likely to be enjoyed, (Mayer, R. E. 2022, p. 132-134).

The analysis shows that students' enjoyment of mathematics examination questions is
closely related to how well these questions align with their cognitive levels, as defined by
Bloom's Taxonomy. Questions that match students’ abilities and challenge them appropriately
tend to be more enjoyable, while those that are perceived as too difficult or irrelevant may
lead to lower engagement. Recent academic literature supports these findings, emphasizing
the need for assessments that are both challenging and accessible to maintain student interest
and enjoyment.

3) Result of data Analysis and interpretation of 20 Teachers ingsghts Regarding Their
Observations on the Alignment of Mathematics Examination Questions with the
Curriculum Matrix

TABLE 3.6 TEACHER RESULT ANALYSIS INPUT: 20 PERSON 11 ITEM
REPORTED: 20 PERSON 10 ITEM

SUMMARY OF CATEGORY STRUCTURE. Model="R"

FOR GROUPING "0" ITEM NUMBER: 4 SA1

ABILITY LEVEL MEASURE O1

ICATEGORY OBSERVED|OBSVD SAMPLE|INFIT OUTFIT| COHERENCE
IESTIM|

ILABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ| M->C C->M RMSR
IDISCR

| + + + + |
| YES 19 95| -.52 -.48| .85 .93| 95% 100% .0531| |1
| NO 1 5| .72 -.08] .88 .37 0% 0% .8750| 1.11| 2
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The table presents the distribution of students' different ability level of Bloom's
Taxonomy based on teachers' observations.

The data collected from 20 mathematics teachers provided valuable insights into the
alignment of mathematics examination questions with the curriculum matrix over the past
three years. The analysis utilized Bloom's Taxonomy framework to evaluate how well these
examination questions support the intended learning outcomes and cognitive skills outlined in
the curriculum.

In the analysis, Category YES indicated that 19 teachers (95%) believe that
mathematics examination questions align well with the curriculum matrix. This consensus
suggests that the questions effectively cover a range of cognitive levels. The low infit (0.85)
and outfit (0.93) mean squares further support this alignment, indicating that the questions are
well-designed according to Bloom's Taxonomy.

Conversely, Category NO reflects that a small number of teachers (5%) feel the
alignment is inadequate. The higher infit (0.88) and lower outfit (0.37) mean squares suggest
some misalignment, although this perspective represents a minority view. The coherence
percentages (0% for both M->C and C->M) highlight significant concerns about alignment
that warrant further attention and action.

Smith's study (2022) highlights that clear alignment between assessment questions and
curriculum objectives leads to improved student outcomes and effective measurement of
cognitive skills. It underscores the importance of using Bloom’s Taxonomy for assessing a
range of cognitive levels.

The data indicates strong agreement on the alignment of mathematics examination
questions with the curriculum matrix using Bloom's Taxonomy. To further enhance
assessment quality, institutions should conduct regular reviews, provide professional

development, implement feedback mechanisms, and use advanced assessment tools.

4) Analysis and Discussion of Results from 20 Respondents (Directors of Schools,
Mathematics Teachers, and Vigilance Supervisors' Perceptions of National
Examinations in Mathematics over Three Years: 2019, 2021, and 2023)

TABLE 3.7 TEACHER RESULT ANALYSIS INPUT: 20 PERSON 11 ITEM
REPORTED: 20 PERSON 10 ITEM

SUMMARY OF CATEGORY STRUCTURE. Model="R"
FOR GROUPING "0" ITEM NUMBER: 5 SA2
ABILITY LEVEL MEASURE 02

189



ICATEGORY OBSERVED|OBSVD SAMPLE|INFIT OUTFIT| COHERENCE
IESTIM|

ILABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ| M->C C->M RMSR
IDISCR]

| + + + +omeme|
| YES 19 95| -.47 -.48| 1.05 1.02| 95% 100% .0591| |1
| NO 1 5| -18 -.08| 1.03 .91] 0% 0% .9453| .99| 2

The data was collected from 20 teachers regarding their observations or insights on
whether mathematics examination questions over the past three years were developed based
on Bloom's Taxonomy levels to enhance students' critical thinking skills. The analysis used
Bloom's Taxonomy framework to evaluate the effectiveness of these questions in fostering
critical thinking.

Category YES count 19 with 95% of teachers means A large majority (95%) of
teachers report that mathematics examination questions align well with Bloom's Taxonomy.
This consensus indicates that the questions are designed to address multiple cognitive levels
effectively, fostering critical thinking and problem-solving skills. The infit and outfit mean
squares (1.05 and 1.02) suggest a moderate fit, with some room for improvement. High
coherence percentages (95% and 100%) support strong alignment with Bloom’s Taxonomy.

Category NO count 1 with 5% of teachers means A small minority of teachers express
concerns about the alignment of examination questions with Bloom’s Taxonomy. The lower
infit mean square (1.03) and higher outfit mean square (0.91) suggest discrepancies in
alignment. The absence of coherence percentages (0%) and the high RMSR value (0.9453)
indicate significant gaps in meeting Bloom's Taxonomy levels.

While the majority of teachers believe that mathematics exam questions align well
with Bloom's Taxonomy, supporting critical thinking. However, the presence of some
concerns highlights the need for regular reviews, professional development, and feedback
mechanisms to address potential misalignments and improve assessment quality.
Implementing these recommendations will help create exams that foster higher-order thinking
and align with curriculum objectives.

This finding is supported by research conducted by Anderson and Krathwohl (2001),
which emphasizes the importance of aligning assessment tasks with cognitive levels to
promote critical thinking in education. Their work suggests that assessments designed to
target higher-order thinking skills can significantly enhance students' abilities to analyze,

evaluate, and create solutions in various contexts. Implementing regular reviews of
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examination questions, as well as professional development for educators, will help create
assessments that not only meet educational standards but also empower students to think
critically and solve problems effectively.

5) Analysis and Discussion of Data Collected from 20 Teachers on Students’ Capacity
in Responding to National Mathematics Examination Questions

TABLE 3.8 TEACHER RESULT ANALYSIS INPUT: 20 PERSON 11 ITEM
REPORTED: 20 PERSON 10 ITEM

SUMMARY OF CATEGORY STRUCTURE. Model="R"
FOR GROUPING "0" ITEM NUMBER: 6 SA3
ABILITY LEVEL MEASURE 03

ICATEGORY OBSERVED|OBSVD SAMPLE|INFIT OUTFIT| COHERENCE
IESTIM|

ILABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ| M->C C->M RMSR
IDISCR

| + + + +omeee |
| YES 15 75| -.50 -.56| 1.08 1.05| 75% 100% .2657| |1
| NO 5 25| -.32 -.17] 1.08 1.15| 0% 0% .7370| .84| 2

The data collected from 20 teachers regarding their observations and insights into
students' knowledge, skills, and behaviors in responding to national mathematics examination
questions over the past three years were analyzed using Bloom's Taxonomy framework.

In the YES category, 15 teachers (75% of the sample) observed that students
demonstrated an appropriate capacity to engage with the examination questions. This
indicates a positive perception of students’ abilities to meet the demands of the mathematics
curriculum.

Conversely, in the NO category, 5 teachers (25% of the sample) noted insufficient
capacity among students. This disparity highlights areas where further support and
instructional strategies may be necessary to enhance student performance.

Case Study: A regional case study could be conducted to explore this issue further. In
such a study, teachers might observe that students perform better on national mathematics
examinations when the questions are aligned with Bloom's Taxonomy. For instance, in a
district where examination questions are designed to challenge higher-order thinking skills,

teachers could document improvements in students' performance in areas such as analysis
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and application. This approach would provide valuable insights into how question design
impacts student outcomes and inform future curriculum development and assessment.

Validation from Anderson and Krathwohl (2021) emphasize the importance of aligning
questions with Bloom’s Taxonomy to enhance higher-order thinking skills, suggesting that
regular reviews and updates are essential for effective assessments (Anderson, L. W., &
Krathwohl, D. R., 2021, p. 120-145). Baker (2022) supports the idea that well-aligned
questions improve critical thinking and problem-solving skills (Baker, E., 2022, p. 89-102).
Taylor (2021) highlights the need for professional development in designing high-quality
assessment questions (Taylor, M., 2021, p. 56-70). Martin (2023) and Lee (2020) provide
additional support for implementing feedback mechanisms and using advanced assessment
tools to enhance exam quality (Martin, J., 2023, p. 34-47; Lee, S., 2020, p. 102-115).

6) Analysis of Data Collected from 20 Teachers on the Rigor of Vigilance and Control
in National Mathematics Examination Questions

TABLE 3.9 TEACHER RESULTT ANALYSIS.INPUT: 20 PERSON 11 ITEM
REPORTED: 20 PERSON 11 ITEM

SUMMARY OF CATEGORY STRUCTURE. Model="R"
FOR GROUPING "0" ITEM NUMBER: 7 SA4
ABILITY LEVEL MEASURE 04

ICATEGORY OBSERVED|OBSVD SAMPLE|INFIT OUTFIT| COHERENCE
IESTIM|

ILABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ| M->C C->M RMSR
IDISCR]

| + + + +omeme|

IYES 20 100| -.78 -.72| .99 .99| 100% 100% .0571| 0.00| 1

The data collected from 20 teachers regarding their observations on the rigor of
vigilance and control in national mathematics examination questions over the past three years
were analyzed using Bloom's Taxonomy framework.

All respondents (100%) reported that the rigor of vigilance and control was satisfactory
(YES). This analysis indicates that teachers perceive the control and vigilance in examination
processes as rigorous and consistent. However, the zero discrimination value suggests a lack

of variability in responses. This may indicate that while the measures are seen as adequate,
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they may not effectively differentiate between the various cognitive levels being tested. As a
result, further exploration into enhancing the rigor and differentiation of the examination
processes may be beneficial to ensure that all cognitive levels are adequately assessed.

This finding is consistent with research by Rui and Gongalves (2022), which
highlighted similar perceptions among educators in secondary education regarding the
adequacy of control mechanisms, while also pointing out that the lack of differentiation

between cognitive levels could undermine the overall effectiveness of assessments.

7) Analysis and Discussion of Data Collected from 20 Teachers on Student
Collaboration During National Mathematics Examinations

TABLE 3.9 TEACHER RESULT ANALYSIS INPUT: 20 PERSON 11 ITEM
REPORTED: 20 PERSON 10 ITEM

SUMMARY OF CATEGORY STRUCTURE. Model="R"
FOR GROUPING "0" ITEM NUMBER: 8 SA5
ABILITY LEVEL MEASURE 05

|CATEGORY OBSERVED|OBSVD SAMPLE|INFIT OUTFIT| COHERENCE
|[ESTIM|

ILABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ| M->C C->M RMSR
|IDISCR]|

| + + + +omeme|
| YES 4 20| -68 -.78| 1.07 .92| 0% 0% .7826] |1
| NO 16 80| -.40 -.38| 1.16 1.09] 80% 100% .2253| .93| 2

The data collected from 20 teachers regarding their observations on whether students
were helping or copying from one another during the national mathematics examinations over
the past three years were analyzed using Bloom's Taxonomy framework.

Performance Level of Helping: Only a minority (20%) of teachers observed instances of
students helping each other during the examinations. The infit (1.07) and outfit (0.92) mean
square values suggest a slightly higher than expected variability in these observations.
Additionally, the root mean square residual (RMSR) of 0.7826 indicates some inconsistency,
possibly stemming from varying interpretations of what constitutes "help."

Bloom’s Taxonomy Level of Helping: The instances of collaboration among students might
align with the lower levels of Bloom’s Taxonomy, such as "Remembering" or

"Understanding,” where assistance involves basic recall or discussions of concepts.
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No Helping or Cheating ("'No" Responses): In contrast, the majority (80%) of teachers did
not observe any cheating or helping during the examinations. The infit (1.16) and outfit
(1.09) mean square values suggest slightly more variability; however, the RMSR of 0.2253
indicates high consistency in these observations.

Bloom’s Taxonomy Level of Independence: The absence of cheating implies that most
students were working independently, which aligns with higher-order thinking levels, such as
"Applying™" or "Analyzing." This independence is crucial for accurately assessing students'
higher cognitive skills and ensures that the examination results reflect individual
understanding and problem-solving capabilities.

In a national mathematics exam, if 80% of observations report no instances of
cheating, it suggests that most students were working independently. This independent
performance is crucial for accurately assessing higher cognitive skills. However, the 20% of
observations that noted instances of collaboration indicate that in some cases, students'
independence may have been compromised. This could potentially impact the validity of the
assessment. Similar findings are discussed in the case study by Smith, J. (2021), which
highlights the importance of maintaining rigorous assessment conditions to ensure the
validity of test RESULT (Smith, J., 2021, Journal of Educational Assessment, pp. 45-62).

The analysis of teacher observations from Table 3.9 reveals that while the majority of
teachers did not detect cheating or unauthorized help, there are cases of students helping each
other. This highlights the need for improved monitoring and more challenging assessment
questions to ensure the integrity of examinations and accurate measurement of students'
individual abilities. Implementing the recommended strategies will enhance exam security

and academic integrity.

8) Analysis and Discussion of Data Collected from 20 Teachers on Seating
Arrangements During National Mathematics Examinations

TABLE 3.3 TEACHER RESULT ANALYSIS INPUT: 20 PERSON 11 ITEM
REPORTED: 20 PERSON 10 ITEM

SUMMARY OF CATEGORY STRUCTURE. Model="R"

FOR GROUPING "0" ITEM NUMBER: 9 MVC1

VIGILANCE MEASURE 01

ICATEGORY OBSERVED|OBSVD SAMPLE|INFIT OUTFIT|| ANDRICH
|ICATEGORY]|
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ILABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ|[THRESHOLD)|
MEASURE|

| + + ++ + |
| NEAR 2 10| -.98 -.95| .94 .88|| NONE [(-3.54)| 1
| FAR 10 50| -.72 -.57| .78 .69|| -1.10| -1.26|2

| ENOUGH 8 40| .00 -20| .77 .81 1.10|( 1.01) 3

The result of 20 respondents of teachers’ observations or insights toward the distance
of seating between students during the process of national mathematics examinations in every
classroom highlights different seating arrangements. The "Near" seating arrangement,
observed in 10% of cases, shows relatively good alignment with expected performance (Infit:
0.94, Outfit: 0.88). However, this arrangement may compromise monitoring effectiveness,
potentially increasing the risk of cheating. Bloom’s Taxonomy level suggests that students
seated close together might find it easier to collaborate or copy, which can undermine the
assessment of higher-order cognitive skills such as "Applying” and "Analyzing." This
arrangement could hinder the accurate evaluation of complex problem-solving abilities. The
"Far" seating arrangement, representing 50% of the observations, shows the best alignment
with expected performance (Infit: 0.78, Outfit: 0.69). This setup is likely to reduce
opportunities for cheating and is perceived as more effective for maintaining exam integrity.

Bloom’s Taxonomy level supports the idea that seating students farther apart enhances
the ability to evaluate higher-order thinking skills by minimizing unauthorized help. The
"Enough™ seating arrangement, observed in 40% of cases, shows a good fit with expected
performance (Infit: 0.77, Outfit: 0.81). Although adequate, it is not as effective as the "Far"
arrangement in minimizing cheating opportunities. Bloom’s Taxonomy level suggests that
while this arrangement supports the assessment of both lower and higher-order skills, it may
still pose some risk of collaboration compared to the "Far" setup.

A national mathematics examination analysis reveals that the "Far" seating
arrangement is the most effective for preventing cheating and accurately assessing students'
problem-solving skills. Observations suggest that students seated at a greater distance from
each other are less likely to interact and more effectively demonstrate their individual
abilities. The analysis indicates that the "Far" seating arrangement is the most effective for
ensuring exam integrity and accurately assessing students' problem-solving skills. Continuous
monitoring, training, and adjustments to seating arrangements will enhance the overall

effectiveness of the examination process and better evaluate students' abilities. This is

195



consistent with findings by Ali and Santos (2021), who emphasize the role of physical
separation in examination settings as a critical factor in preserving academic integrity and

ensuring more reliable assessments of student cognitive abilities.

9) Analysis and Discussion of Data Collected from 20 Teachers on the Mechanism of
Vigilance and Correction Processes for National Mathematics Examinations

TABLE 3.10 TEACHER RESULT ANALYSIS INPUT: 20 PERSON 11 ITEM
REPORTED: 20 PERSON 10 ITEM

SUMMARY OF CATEGORY STRUCTURE. Model="R"

FOR GROUPING "0" ITEM NUMBER: 9 MVCA1

VIGILANCE MEASURE 02

ICATEGORY OBSERVED|OBSVD SAMPLE|INFIT OUTFIT| COHERENCE
IESTIM|

ILABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ| M->C C->M RMSR
IDISCR

| + + + + |
| YES 9 45| -.65 -.67| 1.05 1.03| 67% 44% .5342] |1
| NO 11 55| -.31 -.29| 1.02 .97| 64% 82% .4364| .87| 2

The data collected from 20 teachers regarding their observations and insights on the
mechanisms of vigilance and the correction processes for students' national mathematics
examination results over the past three years highlight critical aspects of examination
integrity, transparency, and rigor over the last three years.

"YES" Mechanism: The "YES" category reflects a moderate level of effectiveness
in vigilance mechanisms, with MNSQ values (Infit: 1.05, Outfit: 1.03) indicating slight
deviations from expected performance. This suggests that while the mechanism is somewhat
effective, there are inconsistencies that may need addressing. The coherence measures show
decent alignment from cognitive to measurement (M->C), but lower coherence from
measurement to cognitive (C->M) (Sireci, S. G., & Geisinger, K. F., 2022, Assessment in
Education, pp. 123-145).

Bloom’s Taxonomy Level: This mechanism supports the assessment of higher-order
cognitive skills like "Applying" and "Analyzing," but the existing inconsistencies might limit

its effectiveness in fully capturing these complex skills.
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"NO™" Mechanism: The "NO" category, representing 55% of responses, indicates
that vigilance mechanisms are perceived as less effective. MNSQ values (Infit: 1.02, Outfit:
0.97) are closer to expected performance, suggesting more stability but still some limitations.
Coherence measures indicate better alignment from measurement to cognitive (C->M)
compared to cognitive to measurement (M->C) (McManus, I. C., & Furnham, A., 2021,
Journal of Educational Psychology, pp. 201-220).

Bloom’s Taxonomy Level: Ineffective vigilance mechanisms, as indicated by "NO"
responses, could undermine the assessment of higher-order thinking skills, leading to
potential inaccuracies in evaluating students' abilities to apply and analyze mathematical
concepts effectively.

In a national mathematics examination, teachers observe that the "YES" mechanism
shows variability, suggesting issues in the consistency of vigilance and correction processes.
Conversely, the "NO" mechanism, though perceived as less effective, demonstrates more
stable performance in certain areas. This variability impacts the reliability of assessing
higher-order cognitive skills, potentially leading to biased or inaccurate evaluations of
students' problem-solving and analytical abilities (Klauer, K. J., 2021, p. 55-70).

The analysis of teacher observations or insights on vigilance mechanisms and
correction processes reveals varying perceptions of effectiveness. The "YES" mechanism
shows moderate effectiveness with some inconsistencies, while the "NO™ mechanism is
perceived as less effective but with more stable performance. To improve the accuracy and
reliability of student assessments, it is essential to enhance vigilance mechanisms, standardize
correction procedures, provide professional development, and use data-driven approaches to
monitor and improve the effectiveness of these processes. Implementing these
recommendations will help ensure a fair and accurate evaluation of students' higher-order
cognitive skills.

10)  Analysis and Discussion of Data Collected from 20 Teachers on the Effectiveness of
Electronic Corrections for National Mathematics Examinations

TABLE 3.11 TEACHER RESULT ANALYSIS INPUT: 20 PERSON 11 ITEM
REPORTED: 20 PERSON 10 ITEM

SUMMARY OF CATEGORY STRUCTURE. Model="R"
FOR GROUPING "0" ITEM NUMBER: 11 MVC3
VIGILANCE MEASURE 03
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ICATEGORY OBSERVED|OBSVD SAMPLE|INFIT OUTFIT| COHERENCE
IESTIM|
ILABEL SCORE COUNT %|AVRGE EXPECT| MNSQ MNSQ| M->C C->M RMSR
IDISCR]

| + + + +omeme|
| YES 8 40| -.59 -.69| 1.10 1.21] 50% 38% .5947| |1
| NO 12 60| -.37 -.30| 1.03 1.00| 64% 75% .3953| .64|2

The data collected from 20 teachers regarding their observations and insights on the
effectiveness of electronic correction processes for students’ national mathematics
examination results over the past three years reveal critical perspectives on rigor,
transparency, and honesty in assessment.

"YES" Category: The "YES" responses indicate a moderate level of effectiveness of
the electronic correction system, with MNSQ values showing some deviation from expected
performance (Infit: 1.10, Outfit: 1.21). This suggests issues with accuracy or consistency in
the system. Coherence measures indicate moderate alignment between cognitive expectations
and measurement outcomes, with M->C at 50% and C->M at 38%.

Bloom’s Taxonomy Level: The effectiveness of the system as indicated by "YES"
responses supports lower-order thinking skills, such as "Remembering™ and "Understanding."
However, inconsistencies may limit its effectiveness in evaluating higher-order skills, such as
"Applying,” "Analyzing," and "Evaluating."

"NO™ Category: The "NO" responses show a higher perceived effectiveness of the
system, with MNSQ values closer to expected performance (Infit: 1.03, Outfit: 1.00). This
suggests better consistency and accuracy. Coherence measures are higher, with M->C at 64%
and C->M at 75%, indicating better alignment and effectiveness.

Bloom’s Taxonomy Level: The system's effectiveness, as indicated by "NO"
responses, supports the assessment of higher-order cognitive skills, such as "Analyzing" and
"Evaluating,” due to its higher consistency and alignment with cognitive expectations.

In a national mathematics examination, teachers find that the electronic correction
system is perceived as more effective by the "NO" category respondents, suggesting better
performance in ensuring accuracy and consistency. This improved performance supports
fairer and more reliable assessments, particularly for higher-order cognitive skills.

The analysis reveals that while the electronic correction system is perceived as
effective, particularly in the "NO" category, there is room for improvement. Enhancing

system accuracy, increasing transparency, providing targeted professional development, and
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ongoing monitoring are crucial for optimizing grading processes. Recognizing high-achieving
students will also contribute to improved student engagement and performance.
Implementing these recommendations will support fair, accurate, and rigorous assessments.
This analysis is consistent with findings from Smith and Ramirez (2022), who
emphasize that electronic grading systems can improve grading fairness and transparency but
also highlight the need for continuous adjustments to address inconsistencies in assessing

higher-order skills, especially in mathematics.

Teachers’ Insights Regarding Item Difficulty and Student Performance in Solving
Mechanisms of National Examination in Mathematics
1) Items Dificulty of Mathematics Examination:

The teachers/respondets observed many of the multiple-choice questions in the
national mathematics examinations were unclear, with some items lacking definitive
answers. This ambiguity led to confusion among students, hindering their ability to respond
accurately. Additionally, teachers noted that many students were insufficiently prepared for
the examinations, primarily due to a lack of access to essential study materials beyond the
standard student manual. These limitations significantly impacted student performance,
particularly in challenging topics such as logarithms, where many students experienced
considerable difficulty.

Overall, these observations highlight the need for clearer examination items and
enhanced access to comprehensive study resources to better support student learning and
performance in mathematics. Similar findings have been noted in recent studies, highlighting
the importance of clear question formulation in high-stakes exams (Smith, 2021, p. 84).
Moreover, research by Lee and Johnson (2023, p. 112) emphasizes the need for
comprehensive study resources to enhance student readiness for national assessments, while
Martinez et al. (2022, p. 56) stress the role of precise language in exam questions to reduce
cognitive overload and improve student outcomes. These observations suggest that future
applications should focus on improving the clarity of exam questions and ensuring equitable
access to diverse study resources for students.

2) Level of Students Abilities:

Regarding the range of cognitive levels among students during the national
mathematics examinations, many teachers noted that “some students demonstrated the
ability to solve questions effectively, particularly those similar to previous exams, due to
their familiarity with the material they had studied. These students, who possessed a strong
foundational understanding of mathematics, often employed simplified methods to arrive at

correct answers. However, a significant number of students faced challenges during the
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examinations, primarily due to their limited proficiency in Portuguese. This language barrier
adversely affected their comprehension and, consequently, their ability to respond accurately
to the questions. Furthermore, teachers observed that students who performed poorly did not
necessarily reflect their true mathematical abilities; instead, they often relied on guessing or
exhibited signs of insufficient preparation.

These insights underscore the need for improved language support and targeted
preparation strategies to enhance overall student performance in mathematics. Addressing
these issues could help ensure that all students have a fair opportunity to demonstrate their
mathematical skills and knowledge in future examinations. Recent studies echo these
findings, with Johnson and Pereira (2022, p. 94) discussing the role of language proficiency
in exam performance and how language barriers can hinder students' problem-solving skills.
Similarly, Silva and Gomes (2021, p. 112) emphasize the importance of foundational
knowledge in mathematics, noting that students with a solid grasp of fundamental concepts
are more likely to succeed in standardized exams. Martinez et al. (2023, p. 78) further
highlight that guessing, often linked to inadequate preparation, undermines the reliability of
national assessments, particularly in multiple-choice formats.

3) Mechanism of Vigilance during students national examination and Results’ correction

The teachers/respondets suggested that these mechanisms should be rigorous.
Vigilants must prohibit the use of mobile phones, smoking, and other distractions during the
examination process. The national examination agencies and local school directors have to
strengthen oversight by enhancing monitoring mechanisms. Teachers supervising the national
exams should be diligent in fulfilling their responsibilities and must refrain from using
mobile phones, smoking, or leaving the examination room during exam hours.

For the result correction mechanism teachers emphasized the need to refine the
evaluation process. Students who demonstrate significant mathematical ability should receive
appropriate scores, while those who perform poorly must be fairly evaluated. The correction
process should not rely solely on electronic methods; cross-checking across municipalities is
necessary to ensure both accuracy and fairness.

The teachers/respondents suggested, the Ministry of Education, Youth, and Sport
should ensure the timely publication of national exam results, making the original scores,
including the National Exam Marks (NEM), readily available to students.

In relations to this result the recent studies also echo these concerns, as Silva and
Martinez (2021, p. 131) stressing that the importance of human oversight in exam correction
to avoid potential errors in electronic grading systems. Likewise, Johnson and Lee (2023, p.
94) also highlighted that the critical role of prompt feedback in maintaining student
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motivation and accountability. Correia (2022, p. 102) also emphasizes the need for strict
monitoring during high-stakes examinations to prevent malpractices and ensure the integrity

of the exam process.

4. Conclusion/Final Considerations and Recommendations

This chapter presents the conclusions of the study or the final considations of findings
drawn from this study, along with recommendations to improve the quality of national
examinations and encourage further research in this field.

4.1 Conclusion/Final Considerations

This research evaluated the quality of national mathematics examinations using the
Rasch measurement model, focusing on question difficulty and students' abilities to address
the variety of its significance. The study also incorporated insights from teachers regarding
vigilance mechanisms during exam administration and grading accuracy. Data were collected
from the mathematics exam responses of final-year students at six selected Secondary
General Schools, administered under the direction of the National Curriculum Division of the
Ministry of Education, Youth, and Sports, RDTL. This data collection was further supported
by candidate lists and attendance records for the national exams over three academic years
(2019, 2021, and 2023) from Conis Santana in Lospalos, Seran Cotect in Suai/Covalima,
Imaculada Conceicdo in Ermera, Palaban in Oecussi, Saint Magdalene of Canossa in Dili,
and Saint Francis Assisi in Natarbora, Manatuto.

The primary objective was to analyze significant levels of question difficulty and assess
students' competencies in solving these questions. Additionally, the study examined teachers'
perspectives on question difficulty, students’ problem-solving abilities using Bloom's
Taxonomy, and exam administration processes. Research methods included Guttman
Scalogram analysis, interpretations of Original Responses, Variable (Item-Person) Maps, and
assessments of Item-Person Unidimensionality and Person-ltem Reliability, drawing on data
from a sample of 347 students selected from a total population of 2,647 who took the exams
over the three-year period. Feedback from 20 mathematics teachers provided insights into the
examination process.

There are significant variations in the difficulty levels of Grade 12 Mathematics
national examination questions and in the abilities of students to solve these questions over
the three academic periods (2019, 2021, and 2023). Additionally, the effectiveness of the
vigilance mechanisms and correction procedures employed during these periods has impacted
the overall quality and fairness of the national examinations. This analysis, spanning three

years of exam data, offers a longitudinal perspective on exam efficacy and student progress.
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The application of WINSTEPS software (version 4.5.2) with the Rasch model delivers

precise estimates of item difficulty and student ability, supporting a robust evaluation that

promotes targeted improvements in educational quality, particularly regarding the national

quality of examinations in the future.

The summary of findings regarding the level of difficulty of national mathematics

exams, students' abilities in solving mathematics items and teachers' insights into vigilance

mechanisms across exams and corrections are as follows:

4.1.1 Conclusion of the final findings of the research, from National Examinations in

1)

2)

3)

Mathematics Subject at Six Selected Schools of Secondady General Education in
2019

Question Difficulty Variability: The 2019 national mathematics examination items
displayed notable variability in difficulty levels across six Secondary General Education
schools, as classified by Bloom’s Taxonomy. Schools like Konis Santana in Lospalos
and Immaculate Ermera showed a balanced emphasis on understanding and applying,
with relatively lower focus on remembering and analyzing. In contrast, Suai Covalima
had a more diverse range of question difficulty, including maximum outlier questions.
Palaban Oecusse had a high proportion of remembering questions, suggesting a focus on
foundational knowledge, while Saint Francis in Manatuto and Saint Magdalene of
Canossa in Dili concentrated more on applying skills. This wide variability suggests a
need for more standardized question difficulty levels to support fair and consistent
assessment across regions.

Inconsistent Student Performance and Guessing Tendencies: The Guttman
Scalogram analysis indicated regional differences in student performance on the 2019
exam. Correct response rates were highest in Dili (46.5%) and Lautem (45.6%), and
lowest in Manatuto (34.7%). Across all regions, there was a noticeable reliance on
guessing, with correct responses attributed to guessing ranging from 3.0% to 6.3%. The
high rate of incorrect answers and guessing behavior highlights challenges with student
comprehension and test readiness, underscoring the need for educational interventions to
improve student preparedness and reduce guessing during examinations.

Regional Disparities in Student Abilities: The variable map analysis of student
abilities demonstrated significant regional disparities in performance levels. Dili showed
a relatively balanced distribution of abilities, with 25% of students in the good ability
range. In contrast, regions such as Palaban Oecusse and Saint Francis Assisi in Manatuto
had nearly all students in the very low ability category. These findings highlight the need
for regionally tailored educational interventions to address performance gaps and
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4)

promote equitable learning outcomes across schools, particularly in regions with
predominantly low ability levels.

In summary, these findings indicate a critical need for a more standardized, equitable,
and targeted approach to mathematics education and assessment across regions.
Addressing these disparities through policy adjustments and localized educational
support will be essential to improving student performance and fairness in national

assessments.

4.1.2 Conclusion of the final findings of the research, from National Examinations in

1)

2)

3)

Mathematics Subject at Six Selected Schools of Secondady General Education
in 2021
Variation in Question Difficulty: The 2021 national mathematics examination

exhibited significant variation in question difficulty across the six selected Secondary
General Education schools. Questions from Saint Magdalene of Canossa in Dili were
heavily focused on lower cognitive levels, with 50% categorized as remembering and
40% as understanding. In contrast, Immaculate Ermera had a higher distribution in
understanding (46%) and analyzing (22%) questions. Conis Santana in Lospalos featured
a broader range of questions, with 40% remembering, 20% understanding, and 32%
applying. Suai Covalima, Palaban in Oecussi, and Saint Francis in Manatuto included
more complex questions, with notable shares in applying (32-36%) and analyzing (up to
18%). This distribution underscores the variation in cognitive demand across regions,
reflecting potential differences in student preparation.

Correct Response Rates: According to Guttman Scalogram analysis, correct response
rates varied widely, with students in Dili achieving the highest rate at 43.2% and those in
Palaban Oecussi the lowest at 24.0%. A significant portion of correct answers across
schools appeared to be guessed, particularly in Dili (45.6%) and Palaban Oecussi
(37.5%). This high rate of random correct answers suggests that students in several
regions may struggle with question comprehension, leading to a reliance on guessing
rather than understanding.

Disparities in Student Abilities: The variable map analysis categorized students'
abilities according to Bloom's Taxonomy levels, revealing disparities in performance
across the schools. In Dili, 25% of students demonstrated good ability, while regions like
Palaban Oecussi and Saint Francis Assisi in Manatuto had the majority of students in the
very low ability category. Schools like Suai Covalima and Immaculate Ermera had 40%
and 60% of students, respectively, in the very low ability range, indicating substantial
gaps in mathematical proficiency and cognitive skill application across regions.
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These findings from 2021 highlight the need for targeted educational support,
particularly in schools where most students exhibit low or very low abilities, to ensure a

more balanced and equitable level of mathematics understanding across the country.

4.1.3 Conclusion of the final findings of the research, from National Examinations in

1)

2)

3)

Mathematics Subject at Six Selected Schools of Secondady General Education
in 2023
The 2023 national mathematics examination analysis reveals substantial variability in

question difficulty and student performance across different regions. Students from
Konis Santana-Lospalos primarily focused on understanding (48%) and remembering
(38%). In contrast, regions like Suai Covalima and Palaban Oecusse exhibited a broader
distribution across applying and analyzing levels, indicating slight regional differences in
question complexity. Saint Magdalene of Canossa in Dili displayed contrasting data sets,
with students either focusing primarily on remembering and understanding or applying
and understanding, revealing a mixed focus in exam structure. Meanwhile, students from
Immaculate Ermera concentrated more on applying and understanding, reflecting strong
engagement in practical problem-solving skills.

Student performance, as analyzed by the Guttman Scalogram, showed notable regional
disparities. Dili had the highest correct response rate at 54.1%, indicating better exam
comprehension and lower guessing rates. Conversely, Covalima recorded the lowest
accuracy at 28.8%, with a higher rate of guessing, reflecting greater difficulty in
accurately answering questions. This suggests that regions like Covalima and Palaban
Oecusse may benefit from focused academic interventions to improve preparation and
understanding.

The variable map analysis further highlighted significant differences in student abilities.
For instance, in Konis Santana in Lautem and Immaculate Ermera, the majority of
students displayed very low ability, while regions like Dili and Manatuto showed a more
balanced distribution of ability levels. However, most students across all regions
demonstrated low to very low ability, with only a small percentage achieving good or
very good performance levels. These findings suggest an urgent need for targeted
educational support, especially in lower-performing regions, to bridge these gaps and

foster more equitable learning outcomes in future national examinations.
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4.1.4 General Conclusion of Conclusion of the final findings of the research, from

1)

2)

3)

4)

5)

National Examinations in Mathematics Subject at Six Selected Schools of
Secondady General Education over three year period (2019, 2021,& 2023)

Disparities in Question Difficulty: The analysis from 2019 indicates substantial
variability in question difficulty levels across selected Secondary General Education
Schools, as categorized by Bloom's Taxonomy. While schools like Konis Santana-
Lospalos and Immaculate Ermera maintained a balanced focus on understanding and
applying skills, others, such as Palaban Oecusse, heavily relied on foundational
(remembering) questions. This marked inconsistency underscores the necessity for a
standardized approach to question difficulty to ensure fairness in assessment criteria
across all regions.

Inconsistent Student Performance and Guessing Tendencies: The performance data
across all three years highlights significant regional differences. Correct answer rates
were highest in regions like Dili and Lautem, while Manatuto consistently recorded the
lowest accuracy. The prevalence of guessing, especially noted in the 2019 findings (with
guesses accounting for 3.0% to 6.3% of correct responses), reflects challenges in student
preparedness and comprehension of exam content. These findings emphasize the urgent
need for targeted educational strategies to enhance student understanding and reduce
reliance on guessing.

Regional Disparities in Student Abilities: The variable map analysis across the three
years further underscores disparities in student abilities. Regions such as Palaban
Oecusse and Saint Francis Assisi in Manatuto demonstrated a high concentration of
students in the very low ability category, whereas regions like Dili exhibited a more
balanced distribution of abilities. This variation points to the necessity for tailored
educational interventions, particularly in lower-performing regions, to achieve more
equitable educational outcomes.

Cognitive Demands and Educational Improvements: The 2021 national mathematics
examination results reveal a significant lack of standardization in cognitive demands.
Schools such as Saint Magdalene of Canossa in Dili tended to focus on lower cognitive
levels, while others like Immaculate Ermera and Suai Covalima incorporated higher-
order thinking questions. This inconsistency indicates a pressing need for standardized
assessments that promote higher-order thinking across all schools.

Targeted Support for Improvement: The findings from 2023 further highlight the
urgent need for educational improvements tailored to regional disparities in performance.

Dili and Manatuto exhibited higher accuracy and lower guessing rates, suggesting better
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comprehension, whereas Covalima and Palaban Oecusse showed lower accuracy and
higher guessing tendencies. This indicates a pressing need for additional support to

enhance understanding and analytical skills.

4.1.5. Conclusions of Teachers’ Insigths for National Exams in Mathematics
4.1.5.1. Conclusion of the Items of Dificulty Level of National Exam in Mathematics

In conclusion, the analysis of item difficulty in the national mathematics examinations
from 2019, 2021, and 2023, collected from 20 teachers and aligned with Bloom's Taxonomy,
reveals significant variations across cognitive levels in the Grade 12 national mathematics
exams for Secondary General Education in Timor-Leste. Items in the "Remembering”
category were found to be overly challenging, with MNSQ (Mean Square) values
significantly below average, indicating a need for simplification in future exams.
"Understanding™ items showed moderate difficulty, with scores and MNSQ values slightly
lower than expected, suggesting minor adjustments to improve clarity. Meanwhile, items in
the “Applying” and "Analyzing" categories were well-calibrated, aligning closely with
expected difficulty levels and effectively assessing students’ cognitive abilities. Overall,
while "Applying" and "Analyzing" items offer an appropriate challenge, adjustments to the
"Remembering” and "Understanding™ items are recommended to create a more balanced and

comprehensive assessment across cognitive levels in future exams.

4.1.5.2. Conclusion of the Students’ Perfomance of National Exam in Mathematics

The analysis of student performance in mathematics questions, based on insights from
20 teachers regarding national examinations over the past three years, revealed varied student
abilities across response types. A strong majority (75%) of teachers indicated "Yes," with an
average score of -0.50, demonstrating alignment with model expectations, as evidenced by
infit and outfit mean squares close to 1, high coherence values, and a low RMSR (Root Mean
Square Residual). These indicators reflect consistent responses and a strong agreement with
assessment criteria. Conversely, the "No" responses, representing 25% of teachers,
highlighted greater difficulty, with an average score of -0.32 and slightly elevated infit and
outfit values, indicating less alignment with model expectations. The lower coherence and
higher RMSR values in this category suggest variability and inconsistency, possibly due to
challenges in question comprehension. Addressing these disparities will be essential to

improve the clarity and effectiveness of future national mathematics examinations.
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4.1.5.3. Conclusion of vigilance’s mechanism of exams and corrections of the results of
National Exams in Mathematics

The analysis of vigilance and control in national examinations highlights both strengths
and areas for improvement. All 20 teachers (respondents) involved in the study (100%)
confirmed the rigor of the examination questions, indicating strong confidence in the scrutiny
and control processes. This confidence is further supported by negative average scores and
infit and outfit mean squares close to 1, showing strong alignment with model expectations.

The very low RMSR (Root Mean Square Residual) indicates minimal residual
variability and high coherence, reinforcing the reliability of the assessment process. However,
opinions diverge when evaluating the vigilance and correction mechanisms: 45% of teachers
responded "Yes" while 55% responded "No," reflecting differing perceptions of transparency
and rigor in these areas. For "Yes" responses, an average score of -0.65, along with
reasonable fit statistics, suggests some alignment with the model. In contrast, "No" responses
showed an average score closer to -0.31 and even stronger fit statistics, indicating more
consistent views regarding concerns over transparency. Moderate RMSR values reflect some
variability in these perceptions. Addressing these differences and enhancing the clarity and
transparency of the correction mechanisms would likely improve overall confidence in the

national examination process in the future.

4.2. Recommendations

4.2.1. Recommendation based on the Result of the Items resulted from National Exams
Based on the result of this study, the researcher would like to strength some

recommendations for the following key stakeholders should be considered to improve the

quality education at all level includind national exams in the future:

4.2.2. For the Ministry of Basic Education and Sports-RDTL

1) Standardize Assessment Guidelines: Develop guidelines to ensure consistent question
difficulty levels across all regions.

2) Revise Educational Policies: Address disparities in mathematics education to ensure
equitable resource access and support across regions.

3) Teacher Training: Implement training on formative and summative assessment
techniques using Guttman Scalogram and Rasch model to improve question quality and
student performance analysis.

4) Balanced Cognitive Representation: Ensure exams reflect a balanced range of
cognitive levels in Bloom’s Taxonomy for a more comprehensive assessment of student

abilities.
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5)

6)

7)

8)

9)

Diversify Question Types: Include questions that evaluate both foundational knowledge
and higher-order thinking to better prepare students for complex problem-solving.
Regional Collaboration: Encourage regional collaboration to standardize assessments
and implement targeted interventions to address specific learning gaps.

Curriculum Alignment: Regularly update the mathematics curriculum to align with
exam cognitive levels and address diverse student abilities.

Ongoing Educator Training: Provide continuous professional development for teachers
on designing balanced exams and fostering critical thinking.

Introduce Philosophy in Curriculum: Include basic philosophy in the secondary

curriculum to enhance students’ analytical and critical thinking skills.

4.2.1.2. For the Agencies of Direction National Curriculum and Examinations

1)

2)

3)

4)

5)

6)

7)

Integrate Higher-Order Thinking Skills: Design exam questions that emphasize
analyzing, evaluating, creating, and applying concepts aligned with Bloom’s Taxonomy
to deepen critical thinking.

Engage Teachers in Exam Development: Provide training for teachers on crafting
questions that encourage critical thinking and problem-solving, involving them in the
examination design process for quality and relevance.

Standardize Question Difficulty: Establish guidelines to ensure uniform difficulty
across schools, fostering fairer assessments and reducing performance disparities.
Leverage Data for Continuous Improvement: Use performance data to pinpoint trends
and areas for refinement, regularly updating question design and teaching strategies
based on analysis.

Embed Critical Thinking in Curriculum: Encourage activities that build critical
thinking and problem-solving skills, and create comprehensive test preparation programs
to support deep learning and reduce reliance on guessing.

Enhance Fairness in Scoring: In addition to digital scoring, use the Scalogram model to
assess student performance based on individual ability levels for greater accuracy and
transparency.

Provide School-Level Reports: Share detailed results with each school to help address
learning gaps and apply feedback from teachers, ensuring continuous improvement

across educational practices.

4.2.1.3. For the Schools’ Directors of Secondary General Education

1)

Data-Driven Instruction: Use insights from exam analyses to guide teaching practices,

targeting areas where students show gaps in performance and understanding.
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2)

3)

4)

Collaborative Teaching Strategies: Promote teamwork among teachers to share
effective methods and resources, tailoring instruction to meet diverse student needs.
Professional Development in Assessment: Support ongoing teacher training in
assessment techniques, particularly with Guttman Scalogram and Rasch model methods,
to improve feedback quality.

Enhance Student Support Services: Strengthen tutoring and remedial programs for
students struggling with mathematics, ensuring accessibility in regions with lower

performance.

4.2.1.4. For the Teachers of Mathematics at all Lvel, particularly Secondary Schools

1)

2)

3)

Foster Enjoyment in Mathematics: Encourage students to appreciate mathematics by
connecting learning activities to real-world applications, making the subject more
engaging and relevant.

Support Lower-Performing Regions: Focus on strengthening foundational skills in
areas with lower performance, using Bloom’s Taxonomy to ensure a balanced approach
to different cognitive levels.

Promote Uniform Question Standards: Work towards uniformity in question difficulty
and ensure comprehensive test preparation to support equitable access to quality

education across regions.

4.2.1.5. For the Schools Parental Advisors

1)

Schools Parental Advisors Engagement: Promote school parenatal advisors
involvement in educational initiatives, including them in regular meetings, workshops
and tutoring programs to enhancing student’s hoslitic educations and the formations

across all dimensions for lifelong learning including mathematics subject.

2) Resource Allocation: Advocate for fair distribution of educational resources,

particularly in regions with lower performance.

4.2.1.6. For the Parents of Students

1) Support at Home: Encourage parents to foster a supportive study environment, assist

with homework, and emphasize the importance of mathematics.

2) Parent-Teacher Communication: Strengthen parent-teacher communication to monitor

student progress and address concerns about mathematics.

3) Stakeholder Engagement: Involve parents and communities in supporting student

learning, providing resources to foster a collaborative educational environment.
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4.2.1.7. For the Students

1)

2)

Active Participation: Motivate students to take an active role in their learning by
participating in study groups, tutoring sessions, and seeking help from teachers when
needed.

Self-Assessment and Goal Setting: Encourage students to engage in self-assessment

practices and set achievable academic goals, particularly in mathematics.

4.2.1. 8. For the Agencies of the Institute of National Science and Technology (INCT)

1) Research Initiatives: Promote research initiatives focused on educational
methodologies and their effectiveness in improving mathematics education

outcomes.

4.2.2 Recommendations Based on Study Results of Teacher Insights

4.2.2.1. For the Ministry of Basic Education and Sports:

1)

2)

3)

4)

5)

6)

7)

Standardize Assessment Guidelines: Develop consistent criteria for exam question
difficulty to ensure uniformity across regions.

Revise Educational Policies: Address disparities in mathematics education by revising
policies to improve resource access and support across regions.

Teacher Training in Assessment Techniques: Provide specialized training on
formative and summative assessments using Guttman Scalogram and the Rasch model to
better analyze performance, identify learning gaps, and refine instructional methods.
Balanced Cognitive Question Design: Ensure exams cover various cognitive levels per
Bloom’s Taxonomy to provide a well-rounded assessment of student skills.

Enhance Question Types: Incorporate diverse question formats that test both basic and
advanced thinking skills, preparing students for complex problem-solving.

Regional Collaboration and Targeted Support: Facilitate regional collaboration to
share best practices and implement targeted support in areas with lower performance,
focusing on critical thinking and application skills.

Align Curriculum with Exam Standards: Regularly update the mathematics
curriculum to reflect cognitive levels tested, helping students acquire skills necessary for
exam success.
8) Professional Development: Offer continuous training for teachers on effective

assessment design and fostering critical thinking.
9) Integrate Basic Philosophy: Include philosophy in the curriculum to cultivate high-
level critical thinking and analytical skills essential for students' academic growth and

future success.

210



4.2.2.2. For the National Direction of Curriculum for Basic Education and Sport

1) Teacher Involvement in Exam Development: Engage mathematics teachers from
diverse schools in creating national exam questions that include both multiple-choice and
essay formats. This approach encourages higher-order critical thinking and aligns with
Bloom's Taxonomy, ensuring balanced focus across cognitive levels, particularly in
"Remembering" and "Understanding."

2) Transparency in Examination Oversight: Ensure transparency in the supervision and
grading of national examination results, promoting fairness and accountability

throughout the examination process.

4.2.2.3. For the School Directors and Mathematics Teachers

1) Curriculum Alignment: Guide teachers in developing syllabi, modules, and lesson
plans that follow Bloom's Taxonomy, promoting a balanced focus on all cognitive levels,
especially "Remembering" and "Understanding."

2) Resource and Training Development: Create training materials and resources to help
teachers deliver lessons that build students' higher-order thinking, fostering analytical
and critical skills.

3) Professional Development: Conduct regular workshops on effective teaching and
assessment methods, including the use of analytical models to enhance teaching impact.

4) Support for Lower-Performing Students: Establish targeted intervention programs to
assist students who are struggling, focusing on strengthening their foundational skills for

improved performance.

4.2.2.4. For the Parents of Students

1) Parental Involvement Programs: Promote initiatives that encourage parental involvement
in their children's education, including workshops on supporting mathematics learning at
home.

2) Awareness Campaigns: Conduct campaigns to inform parents about the importance of
mathematics education and the resources available to assist their children.

4.2.2.5. For the Students

1) Peer Tutoring Programs: Establish peers’ tutoring programs to facilitate collaborative
learning among students, allowing them to support each other understands of
mathematical concepts.

2) Skill-Building Workshops: Encourage participation in workshops that focus on
developing problem-solving skills and test-taking strategies to enhance confidence and

performance in examinations.
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Implementing these recommendations can help bridge the gaps identified in the
analysis, foster equitable learning environments, and enhance overall student performance in

mathematics.

4.3. Recommendations For Further Study

For further study related to the recommendations for improving national mathematics
examinations and addressing performance disparities, consider the following areas of
research:

1. Longitudinal Impact of Standardized Question Difficulty: Investigate how
standardizing question difficulty impacts student performance and fairness across various
regions over multiple examination cycles. This could involve tracking performance
trends and equity outcomes.

2. Effectiveness of Balanced Cognitive Representation: Explore the impact of
incorporating a balanced distribution of Bloom’s Taxonomy levels in exams on student
learning outcomes. This can include assessing whether such balance leads to better
understanding and application of mathematical concepts.

3. Question Design and Cognitive Skills Assessment: Conduct studies on the
effectiveness of different question designs in assessing higher-order thinking skills.
Analyze how diverse question types influence students' problem-solving abilities and
overall exam performance.

4. Regional Collaboration Models: Evaluate the outcomes of regional collaboration
initiatives among schools to standardize assessment practices. Assess how such
collaborations impact the consistency and fairness of examinations and regional
performance improvements.

5. Curriculum Alignment and Student Achievement: Research the effects of aligning
curricula with cognitive levels assessed in exams on student performance. Examine
whether curriculum adjustments lead to better preparation and improved results across
various cognitive levels.

6. Professional Development Impact: Study the impact of ongoing professional
development for educators on their assessment practices and teaching effectiveness.
Analyze how enhanced teacher skills influence student performance and critical thinking
development.

7. Data-Driven Instruction and Exam Design: Investigate how utilizing performance
data to inform instructional practices and exam design affects student outcomes. Explore
methods for integrating data insights into curriculum adjustments and teaching strategies.
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8. Critical Thinking Integration: Examine the effectiveness of integrating critical
thinking and problem-solving activities into the curriculum. Assess whether such
integration improves students' ability to handle complex mathematical problems.

9. Support Systems and Student Performance: Study the role of expanded support
services, such as tutoring and remedial programs, in enhancing student performance.
Evaluate which support strategies are most effective in addressing learning challenges.

10. Stakeholder Engagement and Academic Success: Research the impact of involving
parents and communities in supporting student learning. Explore how stakeholder
engagement influences student achievement and contributes to a collaborative
educational environment.

11. Equity in Education: Explore strategies for addressing educational disparities across
regions. Research methods for ensuring equitable access to resources and support to
improve mathematical proficiency in under performing areas.

12. Technology and Assessment Practices: Investigate the role of technology in enhancing
assessment practices and supporting student learning. Study how digital tools and
platforms can be used to improve exam design, preparation, and performance analysis.

By pursuing these areas of research, scholars can contribute to a deeper understanding of how

to enhance national mathematics examinations, improve student outcomes, and promote

equity in education.
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APPENDICES

LIST OF APPENDICES
) / 12024

1. Insturmentu Peskiza-Ekipa Peskizadores IPDC: Kestionariu Rekolla Dadus

Ho fuan gratidaun ami agradese ba sua exelencia sira nia disponibilidade tomak hodi
simu ami nia ekipa iha Ensino Secundario Geral ida ne’e.

Tuir mai ami husu sua exelencia sira nia disponiblidade atu prienxe no hatan hela
kestionariu hirak tuir mai ne’e ho seriedade no onesitdade tomak, tanba Peskiza Siéntifiku nia
objetivu ida mak atu hetan informasaun ne’ebé loloos no adekuadu, hodi kontibui ba
dezenvolvimentu no bem estar sosiedade nian. Perguntas mak hanesan tuir mai ne’e:

A. Favor hili Kargu /Profissaun ida ne’ebé mak sua exelencia asumi iha ESG ida ne’e:

a) Diretor/ Vice-Diretor

b) Professor Matematika

¢) Hola parte iha Ekipa Vigilante Exame Nasional

B. Hanorin iha Eskola ida ne’e:
a)Tinan 1 ba leten
b)Tinan 3 ba leten
c¢) Tinan 5 ba leten
d)Etc.

C. Halo favor fo resposta (Sim/N&o) ba Kestenariu hirak tuir mai ne’e. Kestionariu refere
iha relasaun ho Kualidade Exame Nasional ba Dixiplina Matematika lha Programa
Ciéncia de Technologia (CT) 12° Ano de Escolaridade Ensino Secondario Geral (ESG)
liu-liu eskola ida ne’e.

l. Hatan Perguntas
1.1 Tuir ita nia observasaun, Pontus exame nasional ba dixiplina Matematika kada ano
escolaridade elabora barak liu iha nivel:
Dekor
Komprende
Aplika

Analiza

JO UL

1.2 Tuir ita nia observasaun, durante prosesu exame nasional ba dixiplina matematika,
estudantes finalistas sente atrapalladu/a tanba pontus exame nasional ba dixiplina

Matematika difisil liu?
[ 1]
N&o 1]
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1.3 Tuir ita nia observasaun, durante prosesu exame nasional ba dixiplina matematika,
estudante finalistas sente kontente tanba Pontus exame ba dixiplina Matematika fasil
no estudantes finalista sira bele resolve durante exame nasional?

Sim [ ]

Né&o ]

1.4 Tuir ita nia observasaun, durante prosesu exame nasional ba dixiplina matematika,
elaborasaun pontus ba dixiplina Matematika tuir duni matrix ne’ebé mak sira
determina iha Kurikulu Programa CT-ESG nian?

Sim [ ]
N&o ]

1.4 Tuir ita nia observasaun, nivel kompriensaun kona ba konteddo pontus exame
nasional ba dixiplina Matematika elabora husi komisaun kada tinan, bazeia modelu
Bloom Taxonomy no ajuda estudante finalista sira atu hanoin kritiku, kreativu hodi
analiza problema liu husi pontus exame nasional ba iha dixiplina Matematika nian?
Sim [ ]

Né&o [ ]

1.5 Tuir ita nia nia observasaun iha durante exame nasional, estudante sira iha
kapasidade kognitivu no psychomotoric hodi solusiona pontus exame nacional ba
dixiplina Matematika?

Sim [ ]

Né&o [ ]

1.6 Tuir ita nia observasaun, durante prosesu exame nasional ba estudantes finalistas iha
dixilpina matematika iha sala de xame, ekipa halo vigilansia rigorozu no kontrolu
masimu iha kada ano escolaridade
Sim 1]

N&o 1]

1.7 Tuir ita nia observasaun, durante prosesu exame nasional ba estudante finalistas iha
dixiplina Matematka estudante balun ajuda malu liu husi nyontek ka kopia malu
tanba distansia tur besik malu?

Sim 1]
Né&o [ ]

1.8 Tuir ita nia observasaun, distansia tuur entre estudantes sira durante prosesu exame

nasional ba dixiplina Matematika,

Besikmalu [
Dookmalu [ ]
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Naton ]

1.9 Tuir ita nia observasaun mekanismu vigilansia iha prosesu koresaun rezultadu ba
estudante finalistas nia pontus exame Nasional ba dixiplina Matematika hala’o ho
rigorozu, transparente no onestidade?

Sim [ ]
Nao ]

1.10 Tuir ita nia observasaun, sistema eletrokina ba koresaun pontus exame nasional ba
dixiplina sira hotu inklui dixiplina Matematika bele fo garantia ba komissaun exame
nasional atu determina no justifika valor final ba estudantes ne’ebé mak bele hetan
apresiasaun iha exame final nivel nasional?

Sim [ ]
Néo [ ]
I1. Observasoens no Sugestoens
1. Tha ka la’¢ fallansu ka problema ne’ebé mosu durante prosesu exame nasional ba

estudantes finalistas liu-liu relasiona ho pontus hirak tuir mai ne’e:

a) Difikuldades ba kontitdus pontus exame nasional iha dixiplina matematika;

b) Kofiesimentu, abilidade no atitudes estudante sira nian iha prosesu rezolve pontus

exame nasional ba dixiplina matimatika;

¢) Mekanismu vigilansia iha prosesu exame nasional ba estudante finalistas iha
terenu no prosesu koresaun pontus exame nasional ba dixipina matematika? Se

iha favor hakerek iha fatin mamuk tuir mai ne’e!

2. Sujestaun sira relasiona ho Kualidade Exame Nasional ba Dixiplina Matematika!

Ekipa Peskizador- IPDC

Madre Feliciana Maria VVaz, FACC, Ph.D NUmero Kontaktu : 78424156
Mr. Tomas da Costa Alves, SS, MM NUmero Kontaktu : 73721031
Mr. Jerito Pereira, L.Ed., M.Ed NUmero Kontaktu : 76619521
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2. List of the Table of Data Analysis by School and Year of National Examinations

2.1. ESG Koni Santana Lospalos- Lautem 2019

TABLE 13.1 It se 06 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM

PERSON: REAL SEP.: 1.27 REL.: .62 ... ITEM: REAL SEP.: 2.04 REL.: .81
ITEM STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-
AL|IEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| ITEM |

| + + + + + |

| 49 1 20 2.60 1.03|.94 .24|.54 -15| .32 .13]95.0 95.0| g49 |
| 23 2 20 1.83 .76/.90 .00|.73 -.19] .38 .18/ 90.0 90.0| g23 |
| 44 2 20 1.83 .76/1.04 .25|1.36 .69| .03 .18]90.0 90.0| q44 |
| 24 3 20 135 .64/1.21 .60[1.60 1.13| -.26 .21|85.0 85.0| q24 |
| 39 3 20 1.35 .64[1.07 .31]1.09 .34| .08 .21|85.0 85.0| q39 |
| 37 4 20 .99 .57|1.15 .53|1.32 .83|-.06 .23|80.0 80.0| q37 |
| 40 4 20 .99 .57|1.04 .22/1.41 1.01] .04 .23]80.0 80.0| g40 |

| 46 4 20 .99 .57|.96 -.03|.82 -.32| .35 .23|80.0 80.0| g46 |
| 50 4 20 .99 .57|.85 -.38/.79 -.40| .48 .23|80.0 80.0| g50 |
| 10 5 20 .68 .53]1.23 .91|1.37 1.13|-.18 .25/70.0 75.2| q10 |
| 11 5 20 .68 .53|1.21 .83|1.35 1.06|-.14 .25/70.0 75.2| q11 |
| 14 5 20 .68 .53].98 .01|.85 -.38] .34 .25/70.0 75.2| q14 |
| 26 5 20 .68 .53|1.26 .98|1.44 1.30|-.23 .25|70.0 75.2| 26 |
6 20 .41 .51].93 -.24| .83 -58| .41 .26/ 65.0 70.9/ g5 |
6 20 .41 5111.04 .25[1.02 .16] .21 .26|65.0 70.9] q29 |
| 42 6 20 .41 .51|1.07 .381.20 .81| .09 .26| 75.0 70.9| g42 |
6 20 .41 .51|.77-1.12|.72-1.07] .65 .26|75.0 70.9| g47 |
7 20 17 .49|.80-1.19|.75-1.26| .62 .27|80.0 66.9q2 |
7 20 A7 .49|.94 -28| .93 -.28| .37 .27|70.0 66.9| g6 |
| 18 7 20 .17 .49|1.28 1.54|1.34 1.53|-.22 .27|50.0 66.9| q18 |
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| 22 7 20 .17 .49|1.32 1.71]1.39 1.74| -28 .27|60.0 66.9| q22 |

| 25 7 20 .17 .49|.91 -50].89 -.47| .43 .27|70.0 66.9| g25 |
| 30 7 20 .17 .49|.95 -20]|.94 -22| .35 .27|70.0 66.9] 30 |
| 35 7 20 .17 .49|.85 -.86|.79 -.98| .54 .27|80.0 66.9| 35 |
| 36 7 20 .17 .49|.88 -.65|.87 -.59| .47 .27|70.0 66.9| 36 |
| 1 8 20 -06 .47|.99 -.05|.93 -.34| .32 .27|55.0 64.1|q1 |
| 3 8 20 -06 .47|.94 -39|.94 -31| .38 .27|65.0 64.1/g3 |

| 43 8 20 -06 .47|.80-1.39].79-1.25| .60 .27|85.0 64.1| g43 |
9 20 -28 .47|1.22 1.63|1.23 1.56]-.09 .27| 45.0 62.2| g20 |
| 27 9 20 -28 .47|.96 -.29|.94 -36| .35 .27|55.0 62.2| q27 |
| 28 9 20 -28 .47|1.08 .61|1.10 .75| .14 .27]65.0 62.2| 28 |
| 34 9 20 -28 .47]1.00 .02|.98 -.08| .29 .27|65.0 62.2| q34 |
| 8 10 20 -50 .47|.92 -.64|.92 -58| .40 .27|75.0 61.3]q8 |
| 9 10 20 -50 .47|1.12 1.02]1.11 .86| .08 .27|45.0 61.3]q9 |
| 13 10 20 -50 .47|.97 -.25|.95 -.34] .34 .27|55.0 61.3|q13 |
| 4 11 20 -71 .47|.82-1.51].80-1.42| .58 .27|80.0 62.2| g4 |
| 7 11 20 -71 .47].93 -.55/.90 -.67| .40 .27|60.0 62.2| q7 |
| 16 11 20 -71 .47|.90 -.80| .88 -.84| .45 .27|70.0 62.2| q16 |
| 12 12 20 -93 .47|.99 -.05|.95 -.24| .30 .27|55.0 63.9| q12 |
| 48 13 20 -1.16 .49|.99 .01|.98 -.04| .27 .26|70.0 66.0] g48 |
| 17 14 20 -1.41 .50|.72-1.41| .64 -1.44| .72 .25|70.0 69.9| q17 |
| 19 14 20 -1.41 .5011.05 .32[1.29 1.10] .07 .25|70.0 69.9| q19 |
| 31 15 20 -1.67 .53|1.00 .10[1.01 .14| .22 .23|75.0 74.9| q31 |
| 15 19 20 -3.58 1.03|.93 .22|.52 -.17| .33 .11/ 95.0 95.0/ q15 |
| 21 19 20 -3.58 1.03]1.04 .35|1.20 .54|-.02 .11]95.0 95.0] q21 |
32 20 20 -4.82 1.83] MINIMUM MEASURE | .00 .00[100.0 100.0| q32

|
33 20 20 -4.82 1.83] MINIMUM MEASURE | .00 .00|100.0 100.0] q33

|
38 20 20 -4.82 1.83] MINIMUM MEASURE | .00 .00/100.0 100.0] 938

|
41 20 20 -4.82 1.83] MINIMUM MEASURE | .00 .00|100.0 100.0| g41

|
45 20 20 -4.82 1.83] MINIMUM MEASURE | .00 .00|{100.0 100.0| g45
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| + + + + + |
IMEAN 9.1 200 -48 .681.00 .0[1.01 .0| |71.7 71.8] |
|IPSD 53 .0 1.82 .41|.14 .8/ .25 .§ 1124 9.9 |

TABLE 17.1 It se 06 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM

PERSON: REAL SEP.: 1.27 REL.: .62 ... ITEM: REAL SEP.: 2.04 REL.: .81
PERSON STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |[PTMEASUR-
ALIEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| PERSON |
| + + + + + |
| 3 34 50 .77 .34/.90 -.76|.89 -.23| .45 .41|71.1 70.4| LTCL6YF|
| 13 30 50 .32 .3311.00 .06[1.06 .31| .44 .45|66.7 67.1] LTMNGOF|
| 15 29 50 .21 .33|.90 -.87|.85 -.56| .51 .46|73.3 66.6| LTOY69F|
| 2 28 50 .10 .33|1.02 .20|.95 -.13| .47 .47|66.7 66.7| LTBF69F|
| 16 27 50 .00 .3311.06 .60[1.01 .12| .46 .48|64.4 67.0| LTPPGYF|
4 26 50 R11 .33]1.04 .40].98 -.02| .48 .49|64.4 67.4| LTDJGOF|
| 8 24 50 -33 .33.78-1.89|.69-1.45| .62 .52|73.3 68.7| LTHS69M|
10 24 50 -33 .3311.02 .17|.95 -.12| .51 .52| 68.9 68.7| LTJAGOF|
1 23 50 -44 .34]1.07 .55/1.38 1.54| .48 .53| 66.7 69.7| LTAS69F|
| 5 23 50 -44 .34]1.12 .94/1.20 .88| .47 .53|66.7 69.7| LTEC69F|
9 23 50 -44 .34|.83-1.34|.73-1.20| .61 .53|75.6 69.7| LTIMGOM|
| 6 22 50 -56 .34/.99 -.02|.86 -.52| .55 .54|62.2 70.8| LTFV6OM|
| 18 21 50 -68 .35/.80-1.45|.70-1.28| .64 .55|82.2 72.0| LTRDBIM|
| 19 20 50 -80 .35|.87 -.80|.81 -.68| .62 .56|77.8 73.4| LTSLGOF|
| 20 19 50 -92 .36/1.10 .63|1.28 1.02| .52 .58|75.6 74.9| LTTF69F|
11 17 50 -1.19 .38/1.10 .57|1.02 .16| .57 .60| 75.6 78.0| LTKMGOF|
12 17 50 -1.19 .38/1.09 .51|1.41 1.25| .55 .60| 75.6 78.0| LTLS69F|
| 17 17 50 -1.19 .38|.83 -.83|.76 -.72| .67 .60| 80.0 78.0| LTQG6YF|
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| 7 16 50 -1.34 .39|1.11 .57|1.12 .45 .57 .62|77.8 79.6| LTGC69M|
| 14 16 50 -1.34 .39|1.37 1.63|1.54 1.46| .46 .62| 68.9 79.6| LTNP6OM|

| + + + + + |
|MEAN 22.8 50.0 -50 .3511.00 -.1[1.01 .0 1717 71.8] |
|IPSD 50 .0 .58 .02].14 .9.24 .9| | 5.6 4.5 |

2.2. ESG Koni Santana Lospalos- Lautem, 2021

TABLE 13.1 1t 21 7.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50
ITEM

PERSON: REAL SEP.: .96 REL.: .48 ... ITEM: REAL SEP.: 1.41 REL.: .67
ITEM STATISTICS: MEASURE ORDER

[ENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-
AL|IEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| ITEM |
| + + + + + |
| 6 0 20 321 1.83] MAXIMUM MEASURE | .00 .00|100.0 100.0| g6

I
| 10 0 20 3.21 1.83] MAXIMUM MEASURE | .00 .00|100.0 100.0| q10

I
| 18 0 20 3.21 1.83] MAXIMUM MEASURE | .00 .00|100.0 100.0| 918

I
| 50 0 20 3.21 1.83] MAXIMUM MEASURE | .00 .00]100.0 100.0] 50

I
| 8 1 20 1.98 1.0311.01 .32|.92 .28 .09 .10/ 95.0 95.0/ g8 |

| 31 1 20 1.98 1.03|1.05 .36/1.34 .64|-.08 .10/ 95.0 95.0| g31 |
| 33 1 20 1.98 1.03]1.05 .36/1.34 .64|-.08 .10]95.0 95.0] q33 |
| 27 2 20 122 .75/1.01 .21|.87 .04| .17 .14]90.0 90.0| 27 |
| 20 2 20 122 .75/1.08 .32[1.42 .76|-10 .14|90.0 90.0| q29 |
| 30 2 20 122 .75/.84 -.10|.54 -.56| .52 .14/ 90.0 90.0| 30 |
| 36 2 20 1.22 .75/1.06 .29]1.16 .45 .00 .14|90.0 90.0| 36 |
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| 13
| 23
| 35
| 40
| 42
| 44
| 45
| 48

N
o
N U909 o 9NN N PREDR GHGW oW W W W, W

w
N
c© 0 0 0 0 N

| 9 11
| 24 11
| 19 12

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

.74
74
.74
.74
.74
.74
.74
74
74
.38
.38
.38
.38
.38
.38
.38
.08
.08
.08
-.18
-.18
-.18
-42
42
-.42
-.65
-.65
-.65
-.65
-.65
-.87
-1.29
-1.29
-1.51

64[1.11 .39|1.30 .70| -.09

64| .87 -.19| .69 -.50| .46

64[1.15 .48/1.37 .80| -.18
64[1.07 .31|1.14 42| .02
64[1.14 .45/1.38 .82| -.16
64[1.00 .14] .85 -.12| .23

64| .85 -.23| .67 -.55| .49

00

A7

64[1.04 23|1.15 .44| .07
64| .97 .071.
57|1.11 .44]1.19 .57|-.03
57|1.19 .65/1.38 .95| -.22
57|1.22 .74/1.98 2.00| -.42

19

57| .90 -.22| .82 -.34| .39
57[1.01 .13].92 -.07| .21
57[1.01 .13].92 -.07| .21

57|1.10 .40[1.16 .50| .00
53]1.06 .33|1.08 .33| .09

53].96 -.05| .95 -.03| .27
53| .96 -.07| .86 -.35| .32
50/ .99 .02] .94 -.14| .26

.50|1.05 .33|1.12 .51] .09
94 -16| .24

.50[1.00 .09
48] .95 -.23] .

48| .82 -1.13] .

48| .87 -.76] .
A47] .91 -71] .
47| .96 -.27]| .
47| .91 -.70] .
47| .95 -.38] .
47| .95 -.38] .
46| .96 -.37] .
46| .89 -.98|

95 -.15| .31

77 -1.14| 57
A7
42
32
41
34
35
34

84
87
94
88
93
91
93

-.76|
-72]
-.34]
-.66|
~.36|
-48|
-.50]|

17| 85.0 85.0| q11 |

17/ 85.0 85.0/q13 |

17| 85.0 85.0] g23 |

17| 85.0 85.0| q35 |

17| 85.0 85.0| g40 |

17| 85.0 85.0] q42 |
17| 85.0 85.0| g44 |
17| 85.0 85.0] g45 |
17| 85.0 85.0| g48 |

.19/ 80.0 80.0] g1 |
.19/ 80.0 80.0| g3 |
119 80.0 80.0| g5 |

.19] 80.0 80.0 q17 |
.19/ 80.0 80.0] 25 |
.19] 80.0 80.0] q32 |
119/ 80.0 80.0| g39 |
21/ 75.0 75.0| q7 |
21| 75.0 75.0] q20 |
21| 75.0 75.0| 26 |
22| 65.0 70.5| 937 |

22| 75.0 70.5| g43 |

22| 65.0 70.5| q49 |
.23/ 70.0 66.1/ q16 |

23| 70.0 66.1] q28 |

23| 70.0 66.1| g47 |
24|70.0 62.3| g4 |
24| 70.0 62.3| g22 |
24| 80.0 62.3| q34 |
24| 70.0 62.3| 38 |
24| 60.0 62.3| g41 |
25| 55.0 59.9] g46 |
.86-1.03| .47 .25/ 70.0 60.9|q9 |

46| .89 -.96| .87 -.96] .46 .25|70.0 60.9] g24 |
47| .94 -.36| .92 -.46| .36 .25|60.0 63.6| q19 |
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| 21 20 -1.51 .47]1.09 .68[1.10 .65| .08 .25|60.0 63.6|q21 |
| 14 13 20 -1.74 .48|1.00 .07|.98 -.05| .26 .25|60.0 66.9| q14 |
| 2 14 20 -1.98 .50/1.13 .63|1.14 .62| .02 .24/ 65.0 71.4/q2 |
| 12 16 20 -2.55 .57|1.08 .35[1.06 .27| .10 .22|80.0 80.0| q12 |
| 15 16 20 -2.55 .57|.91 -.16].92 -.08| .36 .22| 80.0 80.0| q15 |
| + + + + + |
IMEAN 55 200 .26 .69/1.00 .0[1.03 .0 |77.4 76.6] |
|IPSD 41 .0 136 .36/.10 .5/.24 .| 110.2 10.6] |

TABLE 17.1 It 2021 se 07.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM

PERSON: REAL SEP.: .96 REL.: .48 ... ITEM: REAL SEP.: 1.41 REL.: .67
PERSON STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-
ALIEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| PERSON |
| +

+ +

+ + |

| 4 23 50 .03 .33|.79-1.73|.72-1.58| .63 .50|80.4 68.9] LTDGO7F]
| 7 18 50 -52 .34].72-2.13|.68-1.68| .65 .48|82.6 71.4| LTGAO7F|
| 10 18 50 -52 .34/1.00 .02|.91 -.36| .49 .48|69.6 71.4| LTJRO7F|
| 6 17 50 -64 .34|.71-2.11].60-2.06| .66 .47| 84.8 72.1| LTFBO7F|
| 3 16 50 -75 .35/1.23 1.38|1.28 1.20| .32 .47|67.4 73.3| LTCSO7M|
| 15 16 50 -75 .35/1.41 2.35[1.50 1.97| .21 .47|63.0 73.3| LTOPO7F|
| 1 15 50 -88 .35[1.01 .11|.87 -.45| .47 .46|71.7 74.6| LTAMO7M|
| 14 15 50 -.88 .35|.62-2.59|.52-2.29] .69 .46|84.8 74.6| LTNCO7F|
16 15 50 -.88 .35[1.28 1.57|1.55 2.00| .27 .46|67.4 74.6| LTPVO7M|
| 17 15 50 -88 .35/1.22 1.29]1.18 .76| .34 .46|67.4 74.6| LTQCO7F|
| 2 13 50 -1.13 .37|.60-2.46| .47 -2.23| .69 .44|89.1 77.0| LTBFO7M|
18 13 50 -1.13 .37|1.10 .57|1.03 .20| .39 .44|71.7 77.0| LTRRO7M|
| 8 12 50 -1.27 .37|.79-1.06|.75 -.76| .55 .43|87.0 78.2| LTHCO7F|
| 9 12 50 -1.27 .37|1.20 1.00]2.05 2.71| .24 .43|73.9 78.2| LTIXO7F|
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| 19 12 50 -1.27 .37|.80-1.04|.72 -.88| .55 .43|87.0 78.2| LTSFO7M|
| 13 11 50 -1.41 .38/1.01 .14[1.00 .11| .42 .42|76.1 79.5| LTMMO7F]|
| 12 10 50 -1.57 .40[1.00 .06[1.00 .12| .41 .41|82.6 80.8| LTLJO7M|
| 5 9 50 -1.73 .41]1.23 .97|1.46 1.13| .24 .40| 80.4 82.4| LTESO7F|
| 20 9 50 -1.73 .41|1.38 1.52[1.52 1.23| .16 .40| 71.7 82.4| LTTPO7M|
| 11 5 50 -255 .51|.83 -.40|.68 -.35| .42 .32 89.1 89.1| LTKFO7M|
| + + + + + |
|MEAN 13.7 50.0 -1.09 .37|1.00 -.1[1.03 -.1| |77.4 76.6] |
|IPSD 39 .0 .04 .25 1.5/ .41 1.4 | 8.1 46| |

2.3. ESG Koni Santana Lospalos- Lautem 2023

TABLE 13.1

ITEM STATISTICS: MEASURE ORDER

[IENTRY TOTAL TOTAL

MODEL|

AL|IEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.

=+

+ +

EXP.| OBS% EXP%| ITEM |

INFIT | OUTFIT |PTMEASUR-

| 3 0

| 15
| 36
| 41
| 42
| 4
| 40
| 7
| 11
| 12
| 19
| 27
| 38
| 8
| 29

20 3.96
2 20 1.76
2 20 1.76
2 20 1.76
2 20 1.76
3 20 1.21
3 20 1.21
4 20 .80
4 20 .80
4 20 .80
4 20 .80
4 20 .80
4 20 .80
5 20 .45
5 20 .45

81| .77
.81[1.38
81[1.15
81| .67
68 .75
68| .86
61].73
61].79
61| .78
61 .88
61[1.30
61| .89
561.24
56/ .79

1.86] MAXIMUM MEASURE

I
-23| .66 -.17| .
7711.65 .92
44| 58 -.29|
-43| .38 -.68| .
-42| .63 -.49| .

56
.03
.38
68
62

-17| .85 -.05| .51

-.65| .59 -.85| .
-46| .59 -.83| .
-49] .81 -.27| .
-21| .94 .03 .
.84/1.38 .86
-18] .72 -.48| .
.83[1.34 .92
-.62| .66 -.88| .

67
64
59
50
12
54
15
63

+ + |

.00 .00]100.0 100.0| g3

.37/ 95.0 90.7| q15 |

.37/ 85.0 90.7| 936 |
.37/ 85.0 90.7| g41 |

.37/ 95.0 90.7| q42 |
.40[ 90.0 87.0 g4 |
.40] 90.0 87.0] g40 |
40/ 85.0 82.7| q7 |
40| 85.0 82.7| q11 |
40| 85.0 82.7| q12 |
40/ 85.0 82.7| q19 |

40] 75.0 82.7| q27 |

40 85.0 82.7| 38 |

40| 75.0 78.3| g8 |

40| 85.0 78.3| g29 |
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10
10
11
11
11
12
12
12
13
14

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

45
45
45
.16
.16
.16
.16
.16
.16
.16
16
.16
.16
.16
.16
.16
-.11
-.11
-.36
-.36
-.36
-.60
-.60
-.83
-.83
-.83
-1.06
-1.06
-1.06
-1.29
-1.29
-1.29
-1.52
-1.77

.56(1.58 1.69|1.68 1.59| -.17 .40| 65.0 78.3| g37 |
56| .89 -.28| .77 -.51| .53
56(1.07 .32|1.16 .52| .32
53[1.13 .57|1.16 .59| .26
53[1.18 .74]1.20 .69| .21
53].91 -.29] .83 -.46| .50
53| .78 -.82| .81 -.52| .60
53| .88 -.40| .81 -.53| .53
53| .92 -.21| .94 -.07| .46
53[1.16 .67|1.13 .49 .25
53[1.23 .90/1.18 .63| .19
53.98 .01].95 -.04| .42
53| .85 -.50| .79 -.60| .55
53| .83 -.60| .87 -.32| .55
53[1.21 .83|1.25 .84 .18
53[1.13 .58|1.12 .48| .27
51| .89 -.46| .92 -.19| .48
51125 1.10]1.52 1.73| .08
49| .99 .02|.94 -.15| .39
49]1.16 .86|1.08 41| .24
49| .84 -.81|.79 -.83| .54
48| .85 -.93| .81 -.79| .52
48[1.16 1.00]11.12 .54 .21
48| .93 -.48| .87 -.45| .43
48] .92 -.50| .88 -.42| .43
48[1.03 24| .99 .06| .32
48] .95 -.31] .90 -.29] .39
48[1.01 .14] .97 -.03| .33

48[1.07 .55|1.03
48[1.14 1.01]1.09
48[1.07 .53|1.03
48[1.04 .35|1.00

19| .27
39| .18
20| .25
A2 27

.40/ 75.0 78.3| g39 |

40| 75.0 78.3| q46 |
.39 70.0 74.4| g5 |
.39 70.0 74.4|q9 |

.39/ 80.0 74.4|q10 |
.39/ 80.0 74.4| q13 |
.39/ 80.0 74.4| q14 |
.39] 80.0 74.4| 20 |

39| 70.0 74.4| q23 |
:39]70.0 74.4| q24 |

39| 70.0 74.4| q28 |
.39 70.0 74.4| 935 |
39| 80.0 74.4| g43 |

:39] 60.0 74.4| g47 |
39| 70.0 74.4| q50 |

.39/ 80.0 71.5/ 31 |

.39/ 70.0 71.5| q34 |

.37/ 65.0 69.1/ g2 |

.37/ 55.0 69.1] 30 |

37/ 75.0 69.1| g33 |
.36/ 80.0 66.4] g26 |

36| 50.0 66.4| g45 |

35| 65.0 64.2 q22 |
35| 65.0 64.2| g44 |

.35/ 65.0 64.2| 48 |
.33/ 65.0 63.2| q18 |
:33]65.0 63.2| g21 |
.33/ 65.0 63.2| g25 |
31145.0 63.9/ g1 |
31| 55.0 63.9| g6 |
.31/ 65.0 63.9] g49 |

49| .95 -.27| .84 -.35| .37 .29|60.0 66.2| q16 |
51/.99 .02| .87 -.18| .31

.27 70.0 70.0| g32 |
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| 17 18 20 -3.20 .76|1.02 .22|1.01 .34| .13 .16/90.0 90.0| q17 |

| + + + + + |
|IMEAN 6.8 20.0 .08 .59|1.00 .1|.96 .0 |73.8 75.0] |
|PSD 36 .0 112 .20/.19 .6/.26 .6| 111.3 84| |

TABLE 17.1 It 2023 se 11.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM

PERSON: REAL SEP.: 2.27 REL.: .84 ... ITEM: REAL SEP.: 1.44 REL.: .67

PERSON STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |[PTMEASUR-
ALIEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| PERSON |

| + + + + + |

| 11 42 50 2.08 .43/.98 .01|.80 -.24| .42 .39| 85.7 85.6| LTKV11M|
| 9 29 50 .46 .32|.95 -.39|.87 -.61| .46 .41|63.3 67.3| LTIS11F|

| 6 25 50 .07 .31]1.20 1.79]1.30 1.66| .23 .41]59.2 66.0| LTFS11F|
| 19 25 50 .07 .3111.05 .48/1.00 .04| .38 .41|63.3 66.0| LTSV11F|
| 20 24 50 -03 .31].97 -.21].90 -.54| .44 .41]65.3 66.6| LTTQ11F|
| 5 18 50 -62 .32[1.24 1.75/1.49 2.28| .17 .40| 63.3 70.8| LTEB11F|
| 13 17 50 -73 .33|1.00 .04|.93 -.27| .41 .40|73.5 71.7| LTMS11F|
| 14 16 50 -84 .33/1.01 .151.02 .16| .38 .39|69.4 72.5| LTNL11M|
| 7 15 50 -95 .34[1.03 .22|.90 -.35| .39 .39| 71.4 73.7| LTGC11F|
| 12 15 50 -95 .34]|.92 -45|.82 -74| .46 .39|75.5 73.7| LTLA11F|
| 3 14 50 -1.07 .34|.96 -.16|.86 -.49| .43 .38|75.5 74.8| LTCL11F|
| 10 14 50 -1.07 .34].99 -.01]|.90 -.35| .40 .38| 75.5 74.8| LTJT11F|
8 13 50 -1.19 .35/1.23 1.2911.24 .90| .20 .38|69.4 76.2| LTHR11F]|
16 12 50 -1.32 .36|.74-1.47| .60-1.52| .59 .37|81.6 77.6| LTPS11M|
18 12 50 -1.32 .36|.81-1.00| .64 -1.33| .54 .37|77.6 77.6| LTRA11F|
1 11 50 -1.45 .37|1.08 .47|.99 .08| .31 .36|75.5 79.3| LTAC11M|
17 11 50 -1.45 .37|.74-1.38].96 -.03| .54 .36|83.7 79.3| LTQB11F|

239



| 15 10 50 -1.59 .38|1.22 1.02]1.33 .99| .17 .36|79.6 81.0| LTOC11M|
| 2 9 50 -1.75 .40[1.09 .44/1.06 .28| .28 .35|81.6 82.8| LTBR11M|
| 4 9 50 -1.75 .40|.76-1.00|.61-1.07| .54 .35| 85.7 82.8| LTDP11M|

| + + + + + |
| MEAN 17.1 50.0 -77 .35/1.00 .1/.96 -.1| | 73.8 75.0] |
|IP.SD 80 .0 .90 .03.15 .9/.23 .9 | 7.8 5.7 |

2.4. ESG Seran Cotect Suai-Covalima 2019
TABLE 13.1 CO SE 01 2019 .INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON

S0 ITEM

PERSON: REAL SEP.: .28 REL.: .07 ... ITEM: REAL SEP.: 2.03 REL.: .80
ITEM STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-
AL|IEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| ITEM |
| + + + + + |
| 1 0 20 3.43 1.80] MAXIMUM MEASURE | .00 .00|100.0 100.0| g1

I
| 23 0 20 3.43 1.80] MAXIMUM MEASURE | .00 .00[100.0 100.0| g23

|
| 36 0 20 343 1.80] MAXIMUM MEASURE | .00 .00J100.0 100.0| q36

I
| 50 0 20 3.43 1.80] MAXIMUM MEASURE | .00 .00|100.0 100.0| g50

I
| 10 1 20 223 1.03]1.08 .39]3.30 1.79|-.65 .07 95.0 95.0| q10 |

| 37 1 20 223 1.03]1.07 .38[2.28 1.28| -.44 .07 95.0 95.0| 937 |
| 16 2 20 1.48 .7511.00 .20[1.25 .57|-.01 .10]90.0 90.0| q16 |
| 17 2 20 1.48 .7511.02 .23[1.03 .26| .02 .10]90.0 90.0| q17 |
| 42 2 20 1.48 .7511.08 .33|1.49 .87|-.27 .10]90.0 90.0| q42 |
| 44 2 20 148 .7511.10 .36]1.73 1.13]-.39 .10]90.0 90.0| q44 |
| 11 3 20 1.01 .6311.10 .36/1.34 .80|-.24 .12|85.0 84.9|q11 |
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20

1.01
1.01
1.01
1.01
1.01
.36
.36
.36
.36
.36
.36
.10
.10
-.13
-.13
-.13
-13
-.13
-.56
-.56
-.56
-.56
-.56
-.56
=77
=77
-.98
-.98
-1.41
-1.41
-1.41
-2.21
-2.21
-2.57

63[1.09 .35/1.41 .91|-.25

.63|1.15 .48|2.02 1.78]| -.59

.63].98 .11].90 -.06| .18
.63[1.02 .20|1.02 .20| .05
.63].98 .11].90 -.06| .18
52| .96 -.08| .89 -.28| .28

52|11.12 .52|1.23 .81| -.19

52| .96 -.07| .89 -.30| .28

52|1.03 .20[1.00 .09| .09
52[1.09 .42/1.19 69| -.12
52[1.16 .70|1.36 1.19| -.36
49[1.04 27|1.19 .83| -.02
49[1.01 .11]1.02 .16 .13

48| .98 -.06| .95 -.24| .23
48] .96 -.25| .91 -.44| .30
48[1.00 .04| .96 -.18| .20

48[1.06 .44]1.16 .89| -.03

48| .87 -.85| .83 -.94| .50

46[1.10 1.16|1.10 .92| -.05
46 .91 -1.08| .89 -1.05| .42
46| .88 -1.42| .86 -1.32| .49
46| .89 -1.26| .87 -1.21| .46

46| .99 -.06|1.03 .35| .18

46|1.04 .53[1.03 .35 .09

46| .82 -2.34| .80 -2.18| .64
46| .96 -.49| .95 -.53| .30
46| .88 -1.29| .87 -1.31] .50
46| .88 -1.19] .88 -1.12| .47
48] .98 -.04| .97 -.10| .25
48[1.05 .35|1.03 .25| .10
48] .79 -1.31| .77 -1.37| .71
57| .97 .03| .98 .08| .23
57| .78 -.59| .70 -.78| .72
64| .81 -.34| .65 -.68| .68

12| 85.0 84.9| q25 |
12| 85.0 84.9| q26 |
12/ 85.0 84.9] 39 |
12| 85.0 84.9| g40 |
12| 85.0 84.9| q47 |

15| 75.0 74.9/q2 |

15| 75.0 74.9| g4 |

15| 75.0 74.9| q12 |

15| 75.0 74.9| q18 |
15| 75.0 74.9] 30 |
15| 75.0 74.9| g48 |
16/ 70.0 69.9/ g8 |
16/ 70.0 69.9] g49 |

17| 65.0 64.9| g6 |
17| 65.0 64.9/q9 |

17| 65.0 64.9| q21 |
17| 65.0 64.9| q24 |

17| 65.0 64.9 g35 |

19]25.0 56.5/ g3 |
19| 65.0 56.5 q13 |
19| 75.0 56.5| 27 |
19| 65.0 56.5| g28 |

19| 75.0 56.5| g43 |

19| 55.0 56.5| g46 |
19| 85.0 57.3| g5 |
19| 55.0 57.3| g34 |
.20/ 70.0 59.8| q14 |
20| 70.0 59.8| g22 |
20| 65.0 66.7] g20 |
20| 65.0 66.7] g29 |
20| 75.0 66.7| g31 |
119 80.0 80.0| g7 |
.19/ 80.0 80.0| 15 |
17/ 85.0 85.0/ 19 |
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| 32 20 20 -5.01 1.80] MINIMUM MEASURE | .00 .00|100.0 100.0| g32

|
| 33 20 20 -5.01 1.80] MINIMUM MEASURE | .00 .00/100.0 100.0] g33

I
| 38 20 20 -5.01 1.80] MINIMUM MEASURE | .00 .00]100.0 100.0| g38

I
| 41 20 20 -5.01 1.80] MINIMUM MEASURE | .00 .00[100.0 100.0| g41

|
| 45 20 20 -5.01 1.80] MINIMUM MEASURE | .00 .00]100.0 100.0| g45

| + + + + + |
IMEAN 7.8 20.0 -23 .79/.99 -1[1.14 1] | 74.8 73.0] |
|IPSD 59 .0 211 .49/.10 .7|.47 .9| 112.9 12.3] |

TABLE 17.1 CO SE 01 2019 .INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM

PERSON: REAL SEP.: .28 REL.: .07 ... ITEM: REAL SEP.: 2.03 REL.: .80
PERSON STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-
AL|IEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| PERSON|
| + + + + + |
| 5 24 50 -18 .35|.75-1.95|.70-1.54| .66 .57| 82.9 69.5| COE91F|
| 7 22 50 -43 .36|.64-2.79|.55-2.36| .71 .58|87.8 70.4| COGO1M|
1 21 50 -55 .36].86 -.94|.79 -.91| .64 .59|80.5 70.7] COA91M|
| 2 21 50 -55 .36|.86 -.94|.79 -.91| .64 .59|80.5 70.7| COB91M|
3 21 50 -55 .36|.65-2.64|.55-2.26| .71 .59|85.4 70.7| COCO1F|
| 8 21 50 -55 .36|.64-2.76|.54-2.33| .71 .59 90.2 70.7| COH91M|
11 21 50 -55 .36.86 -.91|.82 -.75| .63 .59 80.5 70.7| COK91M|
| 12 21 50 -55 .36/1.11 .751.03 .18| .56 .59| 56.1 70.7| COL91M|
| 17 21 50 -55 .36/1.11 .751.03 .18| .56 .59 56.1 70.7| COQ91M|
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| 20 21 50 -55 .36/1.00 .02|.93 -.24| .59 .59|70.7 70.7] COTO1F|
| 9 20 50 -68 .36|.72-1.94].60-1.81| .69 .59]78.0 71.8] COI9M|
| 18 20 50 -68 .36/1.27 1.68]1.24 .97| .50 .59|63.4 71.8] COR91F|
| 19 20 50 -68 .36].97 -.14].99 .03| .60 .59| 73.2 71.8] COS91M|
| 4 19 50 -82 .37|1.41 2.31]1.58 1.93| .45 .60|61.0 73.0] COD91F|
| 15 19 50 -82 .37|.85 -.94|.71-1.11] .65 .60| 75.6 73.0| COO91F|
| 6 18 50 -95 .38].98 -.07|.96 -.04| .61 .60|73.2 74.3| COF91F|
| 14 18 50 -95 .38/1.10 .62|1.18 .69| .56 .60| 73.2 74.3] CON91F|
| 16 15 50 -1.40 .40|1.24 1.13]1.81 1.88| .51 .62| 75.6 78.7| COP91F|
| 10 14 50 -1.57 .42|1.60 2.33|3.16 3.51| .38 .63| 75.6 80.6] COJI1M|
| 13 12 50 -1.95 .45/1.37 1.30]2.81 2.56| .50 .64| 75.6 84.2] COM91M|

| + + + + + |
|MEAN 19.4 500 -78 .37[1.00 -.3|1.14 -1 |74.8 73.0] |
|IPSD 28 .0 .41 .02/.27 1.6/.70 1.6| | 9.3 3.8 |

2.5. ESG Seran Cotect Suai-Covalima, 2021

TABLE 13.1 co 2021 SE 2.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50
ITEM

PERSON: REAL SEP.: 1.01 REL.: .51 ... ITEM: REAL SEP.: 1.97 REL.: .80
ITEM STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-
AL|IEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| ITEM |
| + + + + + |
| 4 0 20 359 1.83 MAXIMUM MEASURE | .00 .00/100.0 100.0| g4
I
| 21 1 20 2.36 1.03].95 .25|.64 -.03| .25 .08 95.0 95.0| q21 |
| 26 1 20 2.36 1.03].95 .25/.64 -.03| .25 .08| 95.0 95.0| q26 |
| 43 1 20 2.36 1.03]1.03 .33|1.12 .46/ -.01 .08|95.0 95.0| q43 |
| 8 2 20 161 .75/.99 .18/.94 .15 .14 .12/90.0 90.0| g8 |
| 16 2 20 1.61 .75/1.00 .19/.89 .08 .14 .12|90.0 90.0| q16 |
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25 2 20 161 .75/1.07 .31|1.25 .56|-.09 .12|90.0 90.0| g25 |

30 2 20 161 .7511.02 .23]1.23 .53| .01 .12]90.0 90.0| g30 |
35 2 20 1.61 .75/.99 .18/.94 .15 .14 .12/ 90.0 90.0| 935 |
40 2 20 161 .75[1.07 .31]2.30 1.59|-.27 .12 90.0 90.0| g40 |
9 3 20 1.13 .63[1.00 .14|.97 .12| .14 .14/ 85.0 85.0/q9 |
12 3 20 113 .63[1.02 .19/.97 .12| .12 .14|85.0 85.0|q12 |
29 3 20 1.13 .63[1.07 .30/1.78 1.38|-.17 .14|85.0 85.0| 29 |
38 3 20 1.13 .6311.01 .16/.93 .03| .15 .14|85.0 85.0| 938 |
23 4 20 .78 .57|.93 -.10/.82 -.32| .32 .16| 80.0 80.0| g23 |
37 4 20 .78 .57|1.01 .15/.96 .03| .16 .16|80.0 80.0| 37 |
39 4 20 .78 .57|]1.04 .24/1.08 .34| .06 .16|80.0 80.0| q39 |
44 4 20 .78 .57].99 .07].90 -.10] .21 .16|80.0 80.0| q44 |
48 4 20 .78 .57|11.02 .18]1.10 .36 .08 .16|80.0 80.0| q48 |
15 5 20 .48 531112 .54|1.44 1.28|-.15 .18|75.0 75.0/ q15 |
42 5 20 .48 .53|.93 -.21|.83 -.43| .35 .18/ 75.0 75.0| g42 |
49 5 20 .48 53|11.06 .31[1.01 .14] .09 .18| 75.0 75.0| q49 |
50 5 20 .48 .53|1.03 .21|.98 .04| .14 .18 75.0 75.0 50 |
11 6 20 .22 .5011.01 .10[.96 -.07| .20 .20 70.0 70.0| q11 |
13 6 20 .22 .5011.02 .17|.97 -.03| .18 .20/ 70.0 70.0| q13 |
41 6 20 .22 .50|.88 -.59|.80 -.72| .45 .20| 70.0 70.0| g41 |
10 7 20 -02 .48|.93 -.43|.90 -.40| .35 .21|65.0 65.0/ q10 |
20 7 20 -.02 .48/.91 -.59|.85 -.69] .41 .21|65.0 65.0] q20 |
45 7 20 -02 .48|.95 -.32|.89 -.49| .34 .21|65.0 65.0] q45 |
47 7 20 -02 .48/1.12 .83|1.27 1.23|-.07 .21|65.0 65.0| g47 |
3 8 20 -24 .4711.02 .21].97 -10] .21 .22|50.0 61.0| g3 |
46 8 20 -24 .47|1.08 .72/1.05 .35| .09 .22|50.0 61.0| g46 |
7 9 20 -46 .46|.82-1.82|.80-1.53| .56 .23|85.0 59.1|q7 |
19 9 20 -46 .46|1.04 .44[1.01 .14] .17 .23|55.0 59.1| q19 |
34 9 20 -46 .46].90 -.97| .87 -.92| .43 .23|65.0 59.1| g34 |
6 10 20 -67 .46|.95 -.45|.99 -.06| .31 .24|75.0 58.9|q6 |
14 10 20 -67 .46|.91 -.91|.88 -.93| .42 .24|65.0 58.9| q14 |
5 11 20 -88 .46|.99 -.05/1.00 .06| .26 .25|55.0 61.1/g5 |
27 11 20 -88 .46|1.16 1.33|1.17 1.28|-.04 .25|45.0 61.1] 927 |
28 11 20 -.88 .46|1.02 .2511.04 .35| .19 .25/ 65.0 61.1| 28 |
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| 2 12 20 -1.10 .47|.83-1.21|.82-1.19] .57 .25/ 75.0 64.6/q2 |
| 32 13 20 -1.33 .48|.97 -.08/1.03 .21| .27 .26|75.0 68.3| q32 |
| 1 14 20 -157 .50|.87 -.55|.89 -.36| .47 .26/80.0 72.1|q1 |
| 18 16 20 -2.15 .58/.98 .05|.92 -.07| .30 .24/80.0 79.9| q18 |
| 36 16 20 -2.15 .58|.81 -.49|.76 -.53| .58 .24]80.0 79.9]| q36 |
| 17 17 20 -251 .64/1.10 .36|.98 .13| .11 .23|85.0 84.9|q17 |
| 24 17 20 -2.51 .64[1.17 .52]1.22 .57|-.09 .23| 85.0 84.9| q24 |
| 33 17 20 -2.51 .64/.95 .02|.88 -.07| .33 .23|85.0 84.9| q33 |
| 22 18 20 -3.00 .76|1.13 .40[1.24 .55|-.07 .20|90.0 89.9| g22 |
| 31 18 20 -3.00 .76|1.16 .46|1.57 .94|-22 .20|90.0 89.9| g31 |

| + + + + + |
IMEAN 7.3 20.0 .07 .62/1.00 .0[1.03 .1| |76.9 76.2] |
|IPSD 51 .0 148 .23].08 .5/.28 .6 112.4 11.7] |

TABLE 17.1 co 2021 SE 2.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM

PERSON: REAL SEP.: 1.01 REL.: .51 ... ITEM: REAL SEP.: 1.97 REL.: .80
PERSON STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-
AL|IEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| PERSON|
| + + + + + |
| 6 23 50 -11 .34/1.63 3.65/1.94 3.10| .17 .54|49.0 73.0| CLF12F|
| 8 23 50 -11 .34].60-3.08|.50-2.47| .76 .54|89.8 73.0| CLH12F|
| 15 23 50 -11 .34]/.90 -.66|.95 -.12| .58 .54|77.6 73.0] CLO12F|
| 13 22 50 -22 .34/.83-1.11|.75-1.03| .63 .54| 75.5 73.4] CLM12M|
| 2 21 50 -34 .34].76-1.61].65-1.50| .67 .54] 85.7 74.0| CLB12M|
| 5 21 50 -34 .34|.83-1.13|.67-1.40| .65 .54| 77.6 74.0| CLE12M|
| 10 21 50 -34 .34].89 -.66|.79 -.84| .61 .54|77.6 74.0] CLJ12F|
| 17 20 50 -46 .34]|.85 -.91|.84 -57| .61 .54|83.7 74.5| CLQ12M|
| 1 19 50 -58 .35.85 -.92|.71-1.15| .63 .54|75.5 75.2] CLA12F]
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| 3 19 50 -58 .3511.52 2.76|1.76 2.44| .24 .54|63.3 75.2| CLC12F|
| 11 19 50 -58 .35/1.36 2.02|1.40 1.42| .35 .54]|59.2 75.2| CLK12F|
| 9 18 50 -70 .35.97 -.10].92 -.19] .55 .54|77.6 76.0| CLI12F]
| 16 18 50 -70 .35/1.25 1.42[1.48 1.61| .39 .54|69.4 76.0] CLP12M|
| 20 18 50 -70 .35|.88 -.67|.88 -.36| .60 .54| 81.6 76.0] CLT12F|
| 7 17 50 -82 .36/1.02 .19/1.03 .20| .52 .53|79.6 76.8] CLG12M|
| 12 17 50 -82 .36|.83 -.93|.80 -.66| .62 .53|79.6 76.8| CLL12F|
| 18 16 50 -95 .36/.99 .00|1.08 .37| .52 .53|79.6 77.8| CLR12F|
| 19 14 50 -1.22 .38|.98 -.05/1.10 .40| .52 .52|81.6 80.0] CLS12F]
| 4 9 50 -202 .43].96 -.09| .63 -.59| .53 .48|83.7 85.1| CLD12F|
| 14 9 50 -2.02 .43|.87 -47|1.71 1.25| .46 .48/ 91.8 85.1] CLN12M|

| + + + + + |
|MEAN 184 50.0 -69 .36/.99 -.1|1.03 .0| |76.9 76.2] |
|IPSD 39 .0 .53 .03|.25 1.5|.40 1.4 | 9.9 34| |

2.6. ESG Seran Cotect Suai-Covalima, 2023
TABLE 13.1 co 2023 SE 14.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM

PERSON: REAL SEP.: .34 REL.: .10 ... ITEM: REAL SEP.: 1.23 REL.: .60
ITEM STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-
ALIEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| ITEM |

| + + + + + |

| 41 0 20 3.16 1.80 MAXIMUM MEASURE | .00 .00[100.0 100.0| g41
I
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| 16
| 19
| 28
| 43
| 3
| 25
| 26
| 29
| 36
| 48
| 2
| 10
| 23
| 31
| 35
| 50

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

.74
74
74
.74
.39
.39
.39
.39
.39
.39
.09
.09
.09
.09
.09
.09
-.16
-.16
-.16
-.16
-.16
-.16
-.16
-.40
-.40
-.40
-.40
-.40
-.40
-.62
-.62
-.62

63| .94
63| .98
63| .97

63]1.02
.56/1.09
.56/1.03
.56/1.08

56/ .96

.561.01

56/ .95

52[1.06
52|1.05
52[1.06

52| .91
52].93
52| .97
49| .88
49| .96
49| .94
49| .96

.49|1.03

49| .96
49 .93

47/1.06
A47]1.02
47/1.06
47]1.09
47[1.09
A7[1.11
461.05

46| .93
46| .89

.01] .82 -.24] .32
10 .89 -.08| .21
.06] .89 -.07| .24
18].99 .14 .08
.391.19 .60| -.18
20[1.00 .13| .06
33[1.28 .82| -.19
-.01] .88 -.23| .28
13].97 .05 .13
-.05| .86 -.26| .31
331.06 .31| -.03
29]1.06 .28| .00
31[1.17 .64 -.08
-.26| .85 -.46| .41
-.18] .90 -.25| .33
-.03] .93 -.16| .24
-57| .82 -.77| .51
-14] .92 -.28| .28
-.26| .89 -.44| .35
-15/1.00 .08| .23
20[1.09 .45| .04
-14| .93 -.25| .28
-.32| .88 -.49| .38
46|1.04 .29 .01
A16[1.12 71| .04
46[1.11 69| -.04
61[1.13 76| -.10
61[1.14 .83| -.11
75[1.17 .97 -17
45[1.02 21| .06
-58] .91 -.70| .37
-.98| .88 -.92| .46

11| 85.0 85.0/ q16 |
11| 85.0 85.0] q19 |
11| 85.0 85.0] g28 |
11| 85.0 85.0] g43 |
13/ 80.0 80.0| g3 |
.13/ 80.0 80.0| g25 |
113/ 80.0 80.0] q26 |
13/ 80.0 80.0| g29 |
.13/ 80.0 80.0| g36 |
113/ 80.0 80.0] q48 |
14]75.0 75.0/ g2 |
14| 75.0 75.0/ q10 |
14| 75.0 75.0| g23 |
14| 75.0 75.0] g31 |
14| 75.0 75.0| 935 |
14/ 75.0 75.0| g50 |
15/ 70.0 70.0] g6 |
15/ 70.0 70.0] g8 |
15/ 70.0 70.0| q14 |
15/ 70.0 70.0| q15 |
15/ 70.0 70.0] g20 |
15/ 70.0 70.0| g45 |
15/ 70.0 70.0| g47 |
16/ 65.0 64.9/ g5 |
16| 65.0 64.9] q13 |
16| 65.0 64.9] g22 |
16| 65.0 64.9] g33 |
16| 65.0 64.9] g38 |
16| 65.0 64.9] q46 |
17| 60.0 59.9] g30 |
17/ 60.0 59.9| g34 |
17| 60.0 59.9] q40 |
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| 4 9 20 -83 .46|.87-1.51|.86-1.46| .52 .17|75.0 57.4| q4 |
| 12 9 20 -83 .46/1.12 1.37]1.13 1.31|-.15 .17|45.0 57.4/q12 |
| 32 9 20 -83 .46/1.11 1.2311.12 1.17|-12 .17| 35.0 57.4/ 32 |
| 390 9 20 -83 .46/1.11 1.28/1.13 1.27| -.13 .17|55.0 57.4| 39 |
| 42 9 20|-83 .46|.82-2.26|.80-2.12| .67 .17|85.0 57.4| q42 |
| 37 10 20 -1.03 .45/1.17 2.13|1.18 2.04|-.29 .18|35.0 57.2| q37 |
| 49 10 20 -1.03 .45|.88-1.51|.88-1.50| .49 .18|75.0 57.2| q49 |
| 17 13 20 -1.67 .48|.96 -.18| .98 -.08| .27 .18/ 75.0 66.1|q17 |
| 21 14 20 -1.91 .50|.90 -.43| .90 -.38| .43 .18/ 70.0 70.0| g21 |
| 1 15 20 -217 .52/1.01 .12]1.01 .13| .15 .17|75.0 75.0/q1 |
| + + + + + |

IMEAN 5.8 200 .06 .59/1.00 .1]1.01 .1| |73.6 73.3] |

|PSD 33 .0 1.02 .23/.08 .7|.24 .8 |13.4 11.5] |
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TABLE 17.1 co 2023 SE 14.INPUT: 20 PERSON 50 ITEM REPORTED: 20

PERSON 50 ITEM

PERSON: REAL SEP.: .34 REL.: .10 ... ITEM: REAL SEP.: 1.23 REL.: .60
PERSON STATISTICS: MEASURE ORDER

[ENTRY TOTAL TOTAL

MODEL|
ALIEXACT MATCH| |

INFIT | OUTFIT |PTMEASUR-

INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.

EXP.| OBS% EXP%| PERSON |

+ + + + + |
12 18 50 -65 .32|1.13 1.08|1.10 .59| .26 .37|67.3 68.3| CLL314F|
13 18 60 -65 .32|.87-1.12|.76-1.29| .51 .37|67.3 68.3|] CLM314M|
16 18 50 -65 .32].95 -.39|.95 -.19] 41 .37| 75.5 68.3] CLP314M|
17 18 560 -65 .32]1.02 .23|]1.02 .18| .35 .37|71.4 68.3] CLQ314F|
18 18 50 -65 .32].87-1.12].76-1.29] .51 .37|67.3 68.3] CLR314M|
14 17 50 -75 .32|.95 -.39|.85 -.72| .43 .37|65.3 69.4| CLN314M|
3 16 50 -85 .33|1.27 1.91]1.70 2.72] .06 .36| 65.3 70.6] CLC314F|
5 16 50 -85 .33|1.06 .48|1.11 .58| .29 .36|73.5 70.6] CLE314M|
19 16 50 -85 .33|1.09 .70|1.05 .28] .29 .36|69.4 70.6| CLS314M|
2 15 50 -96 .33].98 -.12|.86 -.55| .40 .35|67.3 72.2| CLB314F|
15 15 50 -96 .33]|1.00 .04|1.01 .13| .35 .35|75.5 72.2| CLO314F|
7 14 50 -1.08 .34]|.96 -.24| .87 -.44| .39 .35|73.5 73.8| CLG314F|
20 14 50 -1.08 .34|.98 -.10|1.21 .85] .34 .35 77.6 73.8| CLT314F|
1 13 50 -1.19 .35/.99 .02|.87 -.40| .36 .34|75.5 75.5| CLA314F]|
9 13 50 -1.19 .35 .91 -.53| .85 -.49| .42 .34|79.6 75.5| CLI314F|
10 13 50 -1.19 .35/1.05 .35|1.10 .43| .28 .34|75.5 75.5| CLJ314F|
6 12 50 -1.31 .35.82-1.02|.75 -.85| .49 .33|81.6 77.2| CLF314M|
11 11 50 -1.44 .36|.91 -41|.78 -.64| .42 .32|79.6 78.9] CLK314M|
4 8 50 -1.89 .41|.97 -.04|.75 -.51| .35 .29| 83.7 84.0| CLD314F|
8 8 50 -1.890 .41]1.24 .98|1.92 1.88| .03 .29|79.6 84.0|] CLH314F|
| + + + + + |
| MEAN 146 50.0 -1.04 .34/1.00 .0|]1.01 .Q| | 73.6 73.3] |
|P.SD 3.0 .0 .37 .03].11 .7/.30 1.0] | 5.6 4.8| |
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2.7. ESG Palaban Oecussi-RAEOA, 2019

TABLE 13.1 OE 05 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM

PERSON: REAL SEP.: .83 REL.: .41 ... ITEM: REAL SEP.: 2.02 REL.: .80
ITEM STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |[PTMEASUR-
AL|IEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| ITEM |
| + + + + + |
| 12 1 20 2.04 1.03]1.06 .36|1.34 .64|-.09 .12|95.0 95.0|q12 |
| 16 1 20 2.04 1.03/.98 .28].68 -.01] .25 .12|95.0 95.0/ q16 |
| 24 1 20 2.04 1.03[1.07 .37|1.52 .78/ -.16 .12|95.0 95.0| q24 |
| 17 2 20 127 .7511.01 .22|.96 .17| .15 .16/ 90.0 90.0| q17 |
| 18 2 20 127 .75/1.14 .42|1.58 .97|-.28 .16/90.0 90.0| q18 |
| 26 2 20 127 .7511.10 .37|1.36 .71|-.14 .16/90.0 90.0| q26 |

| 2 3 20 .79 .64]/.93 -.01/.94 .04 .30 .19/ 85.0 85.0/q2 |
| 5 3 20 .79 .64[1.02 .19.96 .09] .18 .19/ 85.0 85.0/q5 |

| 40 3 20 .79 .64|.87 -.18.77 -.33| .47 .19]85.0 85.0| g40 |
| 44 3 20 .79 .64/.97 .07]1.08 .32| .18 .19 85.0 85.0| 44 |
| 50 3 20 .79 .64].98 .10|.84 -.17| .29 .19|85.0 85.0| g50 |
| 1 4 20 .43 .57]1.01 .13/1.08 .32| .15 .21/ 80.0 79.9| g1 |
| 4 4 20 .43 .57|.82 -45|.73 -.64| .59 .21/80.0 79.9| q4 |

| 7 4 20 .43 .57/.90 -.18|.87 -.23| .40 .21|80.0 79.9|q7 |

| 23 4 20 43 .57|.94 -.07].97 .04] .30 .21/80.0 79.9| q23 |
| 28 4 20 43 .57|1.00 .12|.94 -.03| .23 .21|80.0 79.9| q28 |
| 30 4 20 .43 .57|.98 .05/.87 -.22| .30 .21/80.0 79.9| q30 |
| 43 4 20 43 .57|.90 -.18| .87 -.23| .40 .21|80.0 79.9| g43 |
| 49 4 20 .43 .57].92 -.14].90 -.15| .37 .21]80.0 79.9| g49 |
| 11 5 20 .13 .53]1.01 .11].98 .03| .22 .22|70.0 75.3| q11 |
| 22 5 20 .13 .53|1.04 .23].98 .03| .17 .22|70.0 75.3| q22 |
| 27 5 20 .13 .53|.89 -.32|.86 -.40| .44 .22|80.0 75.3| 27 |
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|
32

33

38

41

45

19
21
42
48
29
20

20

20

20

20

12
12
12
12
12
13
20

20

20

20

20

20 .13
20 -13

53| .94 -.15/1.01 .14 .30

50[1.10 .54[1.06 .35| .04

20 -13 .50|.83 -.80|.79 -.88| .59

20 -13

50[1.14 .68|1.20 .86 -.08

20 -13 .50/.97 -.06|.91 -.29| .31
20 -37 .48/.99 -02|.99 .02| .25
20 -37 .48 .95 -.25|.93 -.33| .34

20 -.37

48|1.34 1.87|1.41 2.00| -.49

20 -.37 .48|.86 -.82| .87 -.68| .50
A47|1.05 .43|1.06 .45| .12
20 -60 .47|.91 -.62|.90 -.66| .41

20 -.60

20 -.81 .46|.85-1.41|.84-1.41| .54
20 -81 .46|1.05 .49|1.04 .36| .13
20 -81 .46|.91 -.80|.90 -.86| .42
20 -1.03 .46|.97 -.24] .96 -.30| .28
20 -1.03 .46|.95 -.52| .94 -.54| .34
20 -1.24 46| .99 -.10/1.04 .37] .22
20 -1.45 47| .91 -.68| .89 -.66| .40
20 -1.45

20 -1.45

20 -1.45
20 -1.67 .48]1.14 .93|1.18 .92| -.11
-5.28 1.83| MINIMUM MEASURE |

-5.28

-5.28

-5.28

-5.28

|
1.83| MINIMUM MEASURE

|
1.83] MINIMUM MEASURE

|
1.83| MINIMUM MEASURE

|
1.83| MINIMUM MEASURE

22| 80.0 75.3| q34 |

22| 65.0 70.9| q13 |

22| 75.0 70.9| q14 |

22| 65.0 70.9| q37 |

22| 65.0 70.9] g39 |
23| 70.0 66.5/q3 |
23| 70.0 66.5/q10 |

23| 60.0 66.5| g25 |

23| 70.0 66.5| g46 |

.23/ 60.0 63.0/ g6 |

.23/ 60.0 63.0| g20 |

23 75.0 61.1/ 31 |
23 55.0 61.1/ 36 |

23| 65.0 61.1| g47 |

22/ 60.0 59.3| g8 |
22| 70.0 59.3| 935 |
22| 65.0 59.0/q9 |
21/ 65.0 61.1/ q15 |
A47|1.24 1.88]1.35 2.13| -.34 .21/ 45.0 61.1/q19 |
A47[1.27 2.07|1.38 2.27|-.39 .21/ 45.0 61.1| g21 |
20 -1.45 47]1.03 .25[1.01 .11| .17 .21|55.0 61.1] q42 |

47| .92 -.63| .89 -.67| .39 .21]65.0 61.1] g48 |

20| 65.0 65.0] g29 |

.00

.00

.00

.00

.00

.00[100.0 100.0| q32

.00/100.0 100.0| g33

.00[100.0 100.0| g38

.00[100.0 100.0| g41

.00[100.0 100.0| q45
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IMEAN 7.5 20.0 -53 .70[1.00 .1[1.01 .1| |73.6 73.9 |
|IPSD 53 .0 1.83 .40/.11 .7].20 .7| 1125 11.1] |

TABLE 17.1 OE 05 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM

PERSON: REAL SEP.: .83 REL.: .41 ... ITEM: REAL SEP.: 2.02 REL.: .80
PERSON STATISTICS: MEASURE ORDER

[ENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-
AL|EXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E. [MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| PERSON |
| + + + + + |
| 19 30 50 .26 .33]1.09 .73|1.11 .69| .39 .43|57.8 67.8] OCSCO5M|
| 11 24 50 -39 .33|1.07 .55|1.06 .37| .46 .49|66.7 68.6] OCKF95F|
| 12 23 50 -50 .33].96 -.29|]1.08 .49| .51 .50| 73.3 69.3] OCLE95F|
| 17 23 50 -50 .33]1.20 1.52|]1.14 .79| .42 .50|60.0 69.3] OCQVI5M|
| 3 22 50 -61 .34|.91 -65|.82 -.90| .56 .51|71.1 70.0] OCCH95F|
| 15 22 50 -61 .34|.90 -.72|.86 -.69| .55 .51|71.1 70.0] OCOC95M|
| 6 19 50 -96 .35/1.01 .15/1.03 .20| .53 .54|71.1 72.8] OCFC95M|
| 10 19 50 -96 .35/1.08 .56|.97 -.02| .52 .54|71.1 72.8] OCJROSF|
| 2 18 50 -1.08 .36|.96 -.19]| .91 -.26| .57 .55|77.8 73.9] OCBF95F|
| 16 18 50 -1.08 .36].85 -.94|.70-1.15] .63 .55| 73.3 73.9] OCPS95M|
| 4 17 50 -1.21 .36|.98 -.07|1.07 .32| .56 .56|80.0 75.1] OCDE95F|
| 14 17 50 -1.21 .36| .91 -47|1.24 .86| .58 .56| 80.0 75.1] OCNTI5M|
| 1 16 50 -1.35 .37|1.06 .37|1.27 .87| .53 .57|75.6 76.5| OCAX95F|
| 5 16 50 -1.35 .37|1.11 .64|1.56 1.61| .50 .57|75.6 76.5| OCEQ95M|
| 7 16 50 -1.35 .37|1.11 .62|1.13 .49| .53 .57|75.6 76.5| OCGS95M|
| 8 16 50 -1.35 .37|1.09 .53|]1.00 .11| .54 .57|71.1 76.5| OCHA95F|
| 18 16 50 -1.35 .37|.85 -.82|.71 -.91| .64 .57|80.0 76.5| OCRK95M|
| 20 15 50 -1.49 .38|1.06 .39|1.33 .98| .54 .59|75.6 77.9] OCTE9SM|
| 9 14 50 -1.64 .40|.80 -.94|.60-1.10] .69 .60] 82.2 80.0] OCIJO5F|
| 13 14 50 -1.64 .40/ .88 -51|.70 -.75 .66 .60|82.2 80.0]| OCMB95F|
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| + + + + + |

| MEAN 18.7 50.0 -1.02 .36].99 .0/1.01 .1| | 73.6 73.9| |

2.8. ESG Palaban Oecussi-RAEOA, 2021

TABLE 13.1 oe 21 2.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50
ITEM

PERSON: REAL SEP.: .00 REL.: .00 ... ITEM: REAL SEP.: .73 REL.: .35
ITEM STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |[PTMEASUR-
AL|IEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| ITEM |
| + + + + + |

| 10 0 20 294 1.80] MAXIMUM MEASURE | .00 .00[100.0 100.0| g10
I

| 40 1 20 1.03|1.07 .38|2.06 1.15|-.44 .08|95.0 95.0| q40 |
| 13 2 20 .99 .75/.98 .16|.86 -.02| .23 .11]90.0 90.0| q13 |
| 20 2 20 .99 .75/1.02 .22|.99 .20| .08 .11]90.0 90.0| g29 |
| 31 2 20 .99 .75/1.02 .22|.99 .20| .08 .11/ 90.0 90.0| g31 |
| 35 2 20 .99 .75/1.03 .24/1.03 .26| .02 .11|90.0 90.0| g35 |
| 36 2 20 .99 .75/.99 .18].92 .08| .17 .11/ 90.0 90.0| 36 |
| 38 2 20 . .75[1.06 .30|1.22 .53|-.15 .11/ 90.0 90.0| g38 |
| 6 3 20 .63].97 .08].89 -.09| .25 .13| 85.0 85.0| g6 |
| 15 3 20 .52 .63]1.02 .191.07 .31| .04 .13/ 85.0 85.0/q15 |
| 18 3 20 .52 .63|1.03 .20/1.01 .18| .07 .13/ 85.0 85.0/q18 |
| 25 3 20 .52 .63]1.01 .18/.96 .08| .12 .13|85.0 85.0| 25 |
| 33 3 20 .52 .631.04 .231.04 .25| .02 .13|85.0 85.0 q33 |
| 44 3 20 .52 .63].97 .07].97 .09] .21 .13]85.0 85.0| q44 |
| 1 4 20 .16 .56|.87 -.31|.79 -.51| .55 .14|80.0 80.0| q1 |
| 4 4 20 .16 .56|.93 -.10|.86 -.28| .37 .14/80.0 80.0| g4 |
| 9 4 20 .16 .56/.96 -.01]1.05 .25/ .19 .14/ 80.0 80.0]q9 |
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20
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20
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.16
.16
.16
.16
.16
.16
.16
.16
.16
-.13
-.13
-13
-13
-.13
-13
-.13
-13
-13
-13
-.13
-.39
-.39
-.39
-.62
-.62
-.84
-.84
-1.06
-1.06
-1.06
-1.26
-1.26
-1.47

56/ .89
.56(1.02

.56(1.08

.56/1.03
56/ .91
.56/ .96
.56[1.02

.56(1.03

56/ .98
52| .96
52| .94

52[1.15

52].99
52| .89
52[1.00
52].90
52[1.01

52[1.17
52[1.06
52[1.02

49| .92

.49]1.08
149]1.08
48(1.07
48[1.03
46[1.03
46[1.01

46| .97
461.05
46| .98

45| .88 -1.56| .88 -1.57| .50

-.22| .79

-.48| .49

.16]1.04 .23| .08

34[1.21

67 -.15

19[1.09 .36| .03

-.18| .82

-40| .45

-.03| .90 -.16| .29

A17]1.01

16| .09

20[1.04 .24] .05

.04]1.05
-.06] .92

24| A7

-21| .28

-16] .91 -.24| .34
63[1.24 .87 -.30

.03]1.02
-.36] .82
.09] .95
-31] .83
14| .97

15| .16

-.56| .50
~.09] .19
-52| .46
-02| .15

711.32 1.12] -.41

:32/1.08

37 -.02

.18|1.04 .25| .08

-.35| .87 -

A44]1.11
44[1.09
51[1.10
27/1.04
29]1.02
14[1.04
-.37| .96

56| .42

55| -.07
47| -.06
66| -.06
30| .07
A7) .10
39| .11

-37] .27

57|1.04 .48| .05
-16] .98 -.19| .22

45| .95 -.64| .94 -.68| .32
46| .99 -.14| .98 -.14] .21

=+

=+

=+

.14/ 80.0 80.0[ q11 |

14/ 80.0 80.0| q17 |
.14/ 80.0 80.0] g21 |
14/ 80.0 80.0] g22 |

14| 80.0 80.0| 27 |
14| 80.0 80.0| 39 |

14| 80.0 80.0| g42 |

14| 80.0 80.0| g48 |
.14/ 80.0 80.0| g50 |
15| 75.0 75.0| g2 |
15/ 75.0 75.0/ g3 |

15| 75.0 75.0| q7 |

15/ 75.0 75.0/q19 |
15| 75.0 75.0| 26 |
15| 75.0 75.0] q28 |
15/ 75.0 75.0| g30 |
15[ 75.0 75.0] q32 |

15| 75.0 75.0| 37 |
15| 75.0 75.0| g45 |

15| 75.0 75.0] q46 |
16| 70.0 70.0| q34 |

16/ 70.0 70.0| g41 |
16/ 70.0 70.0| g47 |

17| 70.0 65.3| g5 |
17/ 70.0 65.3/q16 |
17/ 55.0 61.3] g20 |
17| 75.0 61.3| g23 |
17| 55.0 58.2| g8 |

17| 45.0 58.2| q14 |

17| 65.0 58.2 g43 |

17| 70.0 57.1| q12 |

17/ 60.0 57.1| 49 |
17| 60.0 57.9] q24 |

+ + |
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IMEAN 4.8 200 .06 .59/1.00 .1|1.02 .1| |76.8 76.3] |
|PSD 24 0 .79 .20/.06 .4].19 .5 110.0 10.1] |
|PSD 40 .0 .48 .02].11 .7].24 .8| | 6.4 37 |

TABLE 17.1 oe 2021 se 2.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM

PERSON: REAL SEP.: .00 REL.:.00 ... ITEM: REAL SEP.: .73 REL.: .35
PERSON STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-
ALIEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| PERSON |
| + + + + + |

| 3 19 50 -50 .31].90 -.92|.86-1.08| .44 .31|73.5 66.2] OCC12F |
| 13 17 50 -69 .31].99 -.07|.94 -37| .33 .30|69.4 68.6] OCM12F |
| 20 16 50 -79 .32|1.08 .67|1.13 .81| .19 .30| 71.4 69.8] OCT12M |
| 10 14 50 -1.00 .33|.96 -24| .91 -.42| .35 .29]|75.5 72.6| OCJ12M |
| 11 14 50 -1.00 .33]1.09 .65[1.16 .83| .16 .29| 71.4 72.6| OCK12M |
| 14 14 50 -1.00 .33|1.04 .30|.96 -.16| .27 .29|67.3 72.6| OCN12F |
| 4 13 50 -1.12 .34|1.07 .50{1.08 .43| .19 .28|71.4 74.1 OCD12M |
| 18 13 50 -1.12 .34|.93 -42|.89 -.48| .38 .28 75.5 74.1] OCR12M |
| 8 12 50 -1.23 .35/1.09 .57]1.11 .53| .16 .27|73.5 75.8| OCH12F |
| 19 12 50 -1.23 .35/.72-1.70|.63-1.77| .61 .27|81.6 75.8| OCS12M |

5 11 50 -1.36 .36[1.01 .12|1.07 .34| .24 .26|75.5 77.6| OCE12F |

7 11 50 -1.36 .36].93 -.30|1.04 .25 .31 .26|79.6 77.6| OCG12M |
| 9 11 50 -1.36 .36/1.02 .17|1.18 .73| .20 .26|79.6 77.6| OCI12M |
1
6
1

10 50 -1.49 .37|1.13 .67|1.20 .77| .09 .26|79.6 79.6| OCA12F |
10 50 -1.49 .37]1.09 .511.04 .25| .16 .26|79.6 79.6| OCF12M |
5 10 50 -1.49 .37].97 -.10| .89 -.33| .31 .26|79.6 79.6| OCO12F |
2 9 50 -1.63 .38].94 -.19|.90 -.22| .32 .25/ 81.6 81.6| OCB12M |
| 12 9 50 -1.63 .38].88 -.49|.75 -.79| .41 .25|81.6 81.6| OCL12M |
| 17 8 50 -1.78 .40/1.02 .16|.87 -.29| .25 .24|83.7 83.7] OCQ12M |

255



| 16 7 50 -1.95 .42|1.14 .56|1.74 1.74|-.02 .22|85.7 85.7| OCP12F |

| + + + + + |
|MEAN 12.0 50.0 -1.26 .35/1.00 .0[1.02 .0| |76.8 76.3] |
|PSD 30 .0 .36 .03/.10 .6/.22 .8| | 5.0 50/ |

2.9. ESG Palaban Oecussi-RAEQOA, 2023

TABLE 13.1 oe 23 5.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM

PERSON: REAL SEP.: 2.07 REL.: .81 ... ITEM: REAL SEP.: 1.00 REL.: .50
ITEM STATISTICS: MEASURE ORDER

[ENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-
ALIEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E. [MNSQ ZSTD|MNSQ
ZSTD|CORR. EXP.| OBS% EXP%| ITEM |
| + + + + + |
| 20 2 20 152 .79|1.36 .76|1.92 1.16] -.11 .34| 90.0 89.9| q20

I
| 27 2 20 152 .7911.39 .81[2.01 1.24| -.17 .34]90.0 89.9| q27

I
3 20 .99 .68[1.39 .93|1.29 .64| .01 .37|80.0 85.7|q3 |
3 20 .99 .68|.50-1.23|.29-1.49] .90 .37/90.0 85.7|q7 |
3 20 .99 .68/1.50 1.11|1.84 1.33|-.19 .37|80.0 85.7| g8 |
| 11 3 20 .99 .68/1.29 .74/1.38 .76| .07 .37|80.0 85.7|q11 |
3
3

20 .99 .68|.94 .02|.75 -.25| .46 .37/ 90.0 85.7| 24 |
20 .99 .68|1.46 1.06/1.66 1.13|-.13 .37|80.0 85.7| 28

| 29 3 20 .99 .68[1.18 .53|1.35 .72| .15 .37|80.0 85.7| 29 |
| 499 3 20 .99 .68|.67 -.69].49 -.85 .72 .37|90.0 85.7| 49 |
| 5 4 20 |.58 .61].86 -.28|.70 -.58| .57 .39|80.0 82.2| g5 |

| 15 4 20 .58 .61|1.50 1.28/1.59 1.25|-.13 .39]70.0 82.2| q15

I
| 25 4 20 .58 .61]1.39 1.05/1.57 1.20| -.05 .39|70.0 82.2| 25
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20

20
20

20
20
20

20

20
20
20

.58
.58
.58
.58
.58
.58
.58
.25
.25
.25
.25
.25

-.05

-.05

-.05
-.05
-.05
-.31
-.31

-.31
-.31
-.56

-.56
-.56

-.56
-.56
-.80

-.80

-1.02

-1.02

-1.02

61].99 .09[1.17 .50]

61| .82 -.39] .85 -.18|
61| .84 -.34| .83 -.24|
61].82 -.39| .85 -.18|
61| .79 -.48| .69 -.59|
61| .80 -.45| .75 -.44]
61].81 -.41| .76 -.42|
56| .92 -.15| .95 -.02|

35
55
54
55
61
59
58
46
56/1.19 .68|1.24 .73| .18
56| .65 -1.16| .56 -1.30| .77

.39/ 80.0 82.2| q26 |
.39/ 90.0 82.2| 936 |
.39 90.0 82.2| g39 |
.39/ 90.0 82.2| g41 |
.39/ 90.0 82.2| g43 |
.39/ 90.0 82.2| 45 |
.39/ 90.0 82.2| g50 |
.39/ 80.0 78.8/q9 |

39| 70.0 78.8| q40 |
.39/ 90.0 78.8| g42 |

56| .90 -.22| .87 -.24| .50 .39| 80.0 78.8| 44 |
56]1.61 1.73|1.83 1.94|-.30 .39|60.0 78.8| q46

53| .85 -.49] .92 -.17] .
53| .77 -.86| .76 -.79] .
53|.74 -.96| .71 -.99] .
51| .82 -.78| .79 -.84] .

53| .71 -1.14| .65 -1.23| .71
53|.72-1.08| .68 -1.11| .69 .39| 85.0 75.7| q18 |
.39/ 85.0 75.7|q19 |
39| 85.0 75.7| 23 |
.39/ 85.0 75.7| 31 |
.38/ 80.0 72.3| G35 |

52
63
67
58

.39/ 85.0 75.7| q16 |

51]1.45 1.83|1.51 1.85|-.13 .38|50.0 72.3| q37

511 .91 -.36| .95 -.13|
49| .89 -.52| .86 -.59|

49] .93 -.30] .90 -.41|

49| .86 -.74| .84 -.69
48] .91 -.55| .87 -.61]

46
49
49]1.04 .26/1.06 .35 .31
45
49 .78 -1.21| .73 -1.28| .62
53
46

51[1.13 .62/1.14 .61] .23 .38/ 70.0 72.3| 47 |
.38/ 80.0 72.3| g48 |
36| 75.0 68.6| g4 |

36| 75.0 68.6| q12 |

36| 75.0 68.6/ q13 |

36| 75.0 68.6| q14 |

36| 75.0 68.6] g22 |
.35/ 65.0 65.0/ g6 |
48[1.04 .33|1.08 .43| .29 .35|75.0 65.0| 30 |

47110 .80/1.08 .43| .22 .33|50.0 62.8|q2 |
47| .98 -.09| .93 -.28| .37 .33|60.0 62.8]q21 |
A47|1.24 1.73|1.65 2.63| -.03 .33 60.0 62.8| g38
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10 11 20 -1.25 47].89 -94| .82 -.74] .46 .32|75.0 61.9] q10 |
32 11 20 -1.25 .47]|.89 -.94|.82 -.74| .46 .32|75.0 61.9| q32 |
34 11 20 -1.25 .47|.97 -.24| .89 -.40| .37 .32| 55.0 61.9| q34 |
17 13 20 -1.71 .49 .98 -.06| .89 -.25| .32 .28| 65.0 65.5| q17 |
33 13 20 -1.71 .49|1.07 .5011.17 .62| .17 .28|75.0 65.5| 933
|

1 14 20 -1.95 .51].92 -.38|.84 -.34| .36 .26| 70.0 70.0| q1 |

| + + + + + |
| MEAN 6.2 20.0 .00 .57|]1.00 .0/|1.03 .0 | 77.5 75.9| |

|P.SD 31 .0 .86 .08/ .26 .8/.39 .9 | 10.8 8.4| |

TABLE 17.1 oe 2023se 5.INPUT: 20 PERSON 50 ITEM REPORTED: 20

PERSON 50 ITEM

PERSON: REAL SEP.: 2.10 REL.: .82 ... ITEM: REAL SEP.: .99 REL.: .49
PERSON STATISTICS: MEASURE ORDER

[ENTRY TOTAL TOTAL

MODEL|

ALIEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ
ZSTD|CORR. EXP.| OBS% EXP%| PERSON |

+ + +

INFIT | OUTFIT |PTMEASUR-

+ + |

| 16 38 50 1.33
| 15 34 50 .88
| 20 28 50 .29
| 2 17 50 -76
| 8 17 50 -76
| 14 17 50 -76

.35| .86 -.82| .83 -.54| .45 .30]| 80.0 76.3|

OCP35F |

32| .96 -.29] .95 -.20| .38

OCO35F |

31| .86 -1.40| .89 -.75| .51

OCT35F |

.32/1.08 .61|1.04 .28 .30

OCB35F |

.32|1.03 .29|1.18 1.01] .30

OCH35M |

32|11.08 .62|1.07 .43| .29

34| 74.0 70.1|

.37/ 76.0 66.2|

.37/ 64.0 71.0|

37| 80.0 71.0]|

37| 68.0 71.0|
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OCNB35F |
| 10 15 50 -97 .33].99 -.04|.90 -42| .40 .37|72.0 73.2]

OCJ35M |
| 18 15 50 -97 .33]1.00 .03|1.03 .21| .36 .37|76.0 73.2|
OCR35M |
| 5 14 50 -1.08 .34]|.97 -.11|.88 -.50| .41 .36|72.0 74.4|
OCE35F |
| 17 13 50 -1.20 .35|.83-1.01]1.04 .22| .48 .36|86.0 75.8|
OCq835F|
| 11 12 50 -1.32 .35/.96 -.17|1.14 58| .34 .35|82.0 77.3|
OCK35M |
| 12 12 50 -1.32 .35/1.02 .16|.98 .00| .34 .35|78.0 77.3|
OCL35F |
| 19 12 50 -1.32 .35/.95 -20|.92 -.23| .40 .35| 74.0 77.3|
OCS35F |
| 6 11 50 -1.45 .36]|.92 -.34|.77 -75| .45 .34|84.0 78.9|
OCF35F |
| 7 11 50 -1.45 .36|.85 -.76|.85 -.44| .49 .34|80.0 78.9|
OCG35M |
| 1 10 50 -1.58 .38/1.11 .58/1.29 .94| .20 .33| 78.0 80.5|
OCA35F |
| 3 10 50 -1.58 .38/1.02 .17|1.23 .78| .26 .33| 82.0 80.5|
OCC35F |
| 9 10 50 -1.58 .38/.99 .00|.96 -.01] .34 .33|82.0 80.5|
OCI35M |
| 4 9 50 -1.73 .39]1.26 1.11|1.79 1.96| -.03 .32| 80.0 82.1|
OCD35F |
| 13 8 50 -1.89 .41|1.09 .44/1.00 .14| .23 .31 82.0 84.0]
OCM35F |
| + + + + + |
|MEAN 15.6 50.0 -96 .35/.99 -.1/1.04 1| |77.5 76.0] |

|PSD 80 .0 .83 .03].10 .6/.22 .7| | 54 45 |
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2.10. ESG Saint Francis Assis Natarbora-Manatuto 2019,

TABLE 13.1 Manatuto 2019.INPUT: 13 PERSON 50 ITEM REPORTED: 13
PERSON 50 ITEM

PERSON: REAL SEP.: .00 REL.:.00 ... ITEM: REAL SEP.: 1.61 REL.:.72
ITEM STATISTICS: MEASURE ORDER

[ENTRY TOTAL TOTAL

MODEL|

AL|IEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| ITEM |

+

+

+

INFIT | OUTFIT |PTMEASUR-

| 49 0

| 23
| 11
| 16
| 24
| 29
| 30
| 44
| 47
| 50

| 10
| 17
| 31

| 35

I
N

13 3.33
1 13 2.08
1 13 2.08
1 13 2.08
2 13 1.29
2 13 1.29
3 13 .78
3 13 .78
3 13 .78
3 13 .78
3 13 .78
3 13 .78
3 13 .78
3 13 .78
4 13 .37
4 13 .37

4 13 .37
4 13 .37
4 13 .37

4 13 .37
4 13 .37

1.05/1.07
1.05/1.00
1.05/1.04
.78/1.03
78[1.02
67 .91
67[1.04
67[1.04
67[1.17
67| .98
67/1.06
67[1.04
67[1.04
61 .87
61[1.23
61].98
61 .88
61[1.07
61| .95
61[1.13

|
37]1.41

29 .91
33[1.12
24/1.01
21| .95

-14| .87 -

23]1.00
23|1.01
.58(1.36

.07] .92 -

27/1.05
23]1.00
22|1.03

-50] .82 -

1.84| MAXIMUM MEASURE |

70| -.25
21| 13
44| -.06
21| .05
A1 12

22| .41

4] .07
15| .07
97| -.44

.09 .24

25| .01
14| .07
20| .06

63| .56

.97/1.34 1.26| -.55

.01[1.06

-42| .85 -

.38[1.07

-11] .95 -

58[1.15

30| .15
51| .50
33| -.03
.09 .28
63| -.20

+ + |

.00 .00|100.0 100.0| 949

10] 92.3 92.3| g37 |
10] 92.3 92.3| g40 |
10] 92.3 92.3| 46 |
13| 84.6 84.6/ g5 |

13| 84.6 84.6| 23 |
15| 76.9 76.9/ q11 |

15/76.9 76.9| q16 |
15| 76.9 76.9] q24 |
15| 76.9 76.9] 29 |

15| 76.9 76.9] q30 |
15| 76.9 76.9| q44 |
15| 76.9 76.9] 47 |

15| 76.9 76.9| q50 |

16]69.2 69.2| q1 |

16/69.2 69.2| q9 |

16/ 69.2 69.2| q10 |
16| 69.2 69.2| q17 |

16/ 69.2 69.2| g31 |

16/ 69.2 69.2| g35 |

16/ 69.2 69.2| g42 |
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32

33

38

41

45

13

13

13

13

13

13

13

13

13

13

13 .37
13 .02

13 .02

.61] .98 .01[1.06 .30]

15

58[1.19 1.21|1.24 1.34] -.40
13 .02 .58/.92 -.46|.91 -.50| .
13 .02 .58|.87 -.83| .85 -.87| .
13 .02 .58/.94 -.33|.93 -.38| .

58/1.03 .25[1.04 .28 .

13 -30 .56|.90 -.97|.89 -.97| .

13 -.30
13 -.30

13 -30 .56|.92 -.77| .91 -.78]
13 -30 .56|.92 -.78] .91 -.82|

13 -.30
13 -.30
13 -.62
13 -.95

.56/ .85 -1.56| .84 -1.55|

45
.61

.56|1.10 .96|1.12 1.06| -.12

.40
40

.56|1.17 1.62|1.19 1.65| -.31

56]1.04 .43|1.04 .41
56| .84 -1.66] .83 -1.60|

58[1.08 .55/1.07 .43 -.
13 -95 .58|.96 -.21| .94 -.28|
13 -95 .58].94 -.35.92 -.39
13 -95 .58|.92 -.45|.90 -.53|

13 -1.30 .61].98 -.02| .97 -.01]
13 -1.30 .61[1.05 .28/1.03 .22|
13 -1.30 .61].92 -.27| .90 -.30]
13 -1.70 .66/1.04 .22|1.01 .17|
13 -3.00 1.04|.97 .26].79 .07|
13 -3.00 1.04/1.01 .30 .98 .29

-4.25

-4.25

-4.25

-4.25

-4.25

1.84| MINIMUM MEASURE

|
1.84| MINIMUM MEASURE

|
1.84| MINIMUM MEASURE

I
1.84| MINIMUM MEASURE

|
1.84| MINIMUM MEASURE

.06
.62
04

.29
.34
.39
22

.03

.39

.05
.25
.06

16| 69.2 69.2 g43 |

17| 53.8 62.9| q18 |

17]69.2 62.9] 22 |
17]69.2 62.9] 25 |
17| 69.2 62.9] 28 |
17| 69.2 62.9 g39 |
17|76.9 57.2| g2 |

17/76.9 57.2| g3 |
17 61.5 57.2| g6 |

17| 76.9 57.2| q19 |
17| 61.5 57.2| 26 |

17/ 30.8 57.2| q34 |
17| 61.5 57.2| 36 |
17]69.2 57.2| q13 |
16| 53.8 62.4| q7 |

16]69.2 62.4| q12 |
16/ 69.2 62.4| q14 |
16/ 69.2 62.4] 21 |
16/ 69.2 69.2| g8 |

16/ 69.2 69.2] 20 |

16| 69.2 69.2| q27 |

14/ 76.9 76.9| q48 |
.09/ 92.3 92.3| g4 |
.09 92.3 92.3q15 |

.00

.00

.00

.00

.00

.00[100.0 100.0| g32

.00[100.0 100.0] q33

.00[100.0 100.0| q38

.00[100.0 100.0| q41

.00/100.0 100.0| q45
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| MEAN

| P.SD

59 13.0
3.5

.0

+ + + + + |

.80[1.00 .0[1.00 .0 |72.6 70.6] |
401 .09 .6|.14 .7| 111.2 10.8] |

-.36
1.72

TABLE 17.1 Manatuto 2019.INPUT: 13 PERSON 50 ITEM REPORTED: 13

PERSON 50 ITEM

PERSON: REAL SEP.: .00 REL.: .00 ... ITEM: REAL SEP.: 1.61 REL.:.72
PERSON STATISTICS: MEASURE ORDER

[IENTRY TOTAL TOTAL

MODEL| INFIT | OUTFIT |PTMEASUR-
ALIEXACT MATCH| |

INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.

5
10
11

> w ©

EXP.| OBS% EXP%| PERSON |

30
25
25
24
24
23
22

8 22

| 13

7 21

1

2
12

| MEAN 22.7 50.0
|P.SD 3.0

20
20
17

50
50
50
50
50
50
50
50
22

50
50
50
50

537
-.19

-.19
-.30

-.30

-.42

-.53
-.53
50

-.65
=77
=77

-1.17

-.53

+ + + + + |
33| .77 -2.11| .68 -1.55| .59 .48| 77.3 67.2| MTECO1F|
33| .85-1.26] .78 -1.11] .59 .52| 81.8 68.1| MTJF91M|
:33]1.03 .29]| .96 -.16| .52 .52|63.6 68.1] MTKNO1F|
.34 .70 -2.58| .66 -1.81| .66 .53| 88.6 68.5| MTDGI1F|
34]1.19 1.49|1.32 1.49| .43 .53|65.9 68.5| MTIE91M|
34/1.13 1.02]1.09 .50| .48 .54|65.9 69.7| MTCGO1F|
.34]1.40 2.60[1.60 2.41| .36 .55|54.5 70.8] MTFS91F|
34| .92 -.52| .85 -.66| .59 .55|72.7 70.8] MTHMO1F|
34]1.17 1.18]1.24 1.10| .47 .55|63.6 70.8|

MTMS91M|

.35/ .90 -.64| .80 -.87| .61 .56|72.7 71.9] MTGL91M|
.35/ .80 -1.29] .73 -1.14| .65 .57| 84.1 73.1] MTAL91M|
.35/1.08 .53|1.36 1.40| .51 .57| 75.0 73.1] MTBLO1F|
.38/1.03 .23|.98 .03| .58 .60| 77.3 77.0] MTLD91M|

+ + + + + |

.0

-.46
.35

:34[1.00 -.11.00 .0| |72.6 70.6] |
.01/.19 1.4] .29 1.3] | 92 26| |
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2.11. ESG Saint Francis Assis Natarbora-Manatuto, 2021

TABLE 131

INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM

PERSON: REAL SEP.: .17 REL.: .03 ... ITEM: REAL SEP.: 1.59 REL.:.72

ITEM STATISTICS: MEASURE ORDER

[ENTRY TOTAL TOTAL

MODEL|
AL|IEXACT MATCH| |

INFIT | OUTFIT |PTMEASUR-

INUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR.

EXP.| OBS% EXP%| ITEM |

+ + +

|

20
20
20

3.16

3.16

3.16

3.16

3.16

3.16

1.93
1.93
1.93

1.82] MAXIMUM MEASURE |

|
1.82] MAXIMUM MEASURE |

|
1.82] MAXIMUM MEASURE |

|
1.82] MAXIMUM MEASURE |

|
1.82] MAXIMUM MEASURE |

|
1.82] MAXIMUM MEASURE |

|

36|1.65 .88| -.24
35[1.41 69| -.15
35[1.41 .69 -.15

1.03/1.06
1.03|1.04
1.03|1.04

.00

.00

.00

.00

.00

.00

.00]100.0 100.0| 98

.00[100.0 100.0| q18

.00/100.0 100.0] g29

.00/100.0 100.0] q30

.00/100.0 100.0| q36

.00/100.0 100.0] q40

.09]95.0 95.0/ g1 |
.09] 95.0 95.0[ q10 |
.09 95.0 95.0/ q11 |

| 8 0 20
| 18 0 20
| 20 0 20
| 30 0 20
| 36 0 20
| 40 0 20

| 1 1
| 10 1
| 11 1

| 32 1

| 38 1

| 45 1

| 5 2

| 6 2

| 2

| 25 2

20
20
20
20
20
20
20

1.93
1.93
1.93
1.17
1.17
1.17
1.17

1.03] .98
1.03| .97
1.03] .90
75/1.02
.75[1.03
.75/1.06
75| .96

29 .79
27| .69 -.01] .25
18| .47 -.32| .48
231.99 .20] .08
25(1.08 .34
:30[1.52 .90 -.19
12[1.05 .29] .17

A1 .18

.02

.09] 95.0 95.0| g32 |
.09] 95.0 95.0| 38 |
.09] 95.0 95.0| g45 |
13 90.0 90.0| g5 |
13 90.0 90.0| g6 |
113/ 90.0 90.0| g7 |
113/ 90.0 90.0] g25 |
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26

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

-.67
-.67
-1.09
-1.09
-1.09
-1.30
-1.30
-1.51
-1.74
-1.74
-1.97
-1.97
-2.23
-2.53
-2.53
-2.89

.75[1.05 .28|1.11
75| .87 -.04| .59 -

75| .99 17| .87

75| .93 .08| .84 -
75| .95 A1|.74 -
75[1.12 .40|1.81 1.22| -.42
63[1.00 .15| .92

38 -.03

51| .53
.00 .20
.04] .30
21| .31

.00 .18

63| .84 -.26| .64 -.69| .60

.63]1.05 .25|1.05
63[1.09 .34]1.24
63[1.08 .31]1.17
63[1.02 .20/1.05
52(1.08 .40]1.07
52[1.08 .39|1.20
50] .93 -.28| .97 -
50[1.10 .55|1.10
48[1.06 .45|1.13
48[1.02 .20/1.00
47| .95 -.37| .94 -

26| .03
62[-.13
49| -.08
27| .07
33| .00
74| -.07
03] .31
49| -.04
74| .00
08| .15
37| .32

A47] .98 -.11].97 -17| .25
46[1.01 .11]1.02 .24| .18 .20] 70.0 58.2| q17 |
46| .93 -.75| .92 -.79| .37 .20| 70.0 58.2| q46 |

47| .92 -.66| .92
48] .96 -.23| .93
48]1.00 .05| .99
50| .89 -.47| .88
50] .91 -.37| .87
52| .93 -.21] .90
57| .96 -.03| .84

.63|1.02 .19 .97

46(1.14 1.48/1.14 1.40| -.11
46| .85 -1.54 .84 -1.53| .55
46[1.00 .05/1.02 .20] .19
-56| .39
-.31| .31

02| .20

-44| 43
-50| .41
-27| .36
-33| .33
571.07 .31|1.23 .69| -.06

0] .12

13/ 90.0 90.0| g26 |

113/ 90.0 90.0| 933 |
113/ 90.0 90.0| 35 |
113/ 90.0 90.0] 39 |
.13/ 90.0 90.0| g42 |

.13/ 90.0 90.0] g43 |

15| 85.0 84.9| g3 |
15/ 85.0 84.9/q9 |

15/ 85.0 84.9|q13 |
15| 85.0 84.9| 27 |
15| 85.0 84.9 q31 |

15| 85.0 84.9| g44 |
18] 75.0 74.9| q16 |

18] 75.0 74.9| g47 |

19| 75.0 69.9| 28 |

19| 65.0 69.9| q48 |
.20/ 70.0 65.5| q20 |
.20/ 60.0 65.5| g37 |

.20/ 70.0 61.8| 34 |
.20/ 70.0 61.8] g50 |

20| 40.0 58.2| 49 |

.20/ 75.0 59.0| g4 |
.20/ 65.0 59.0| g23 |
20| 75.0 61.9] g24 |
20| 65.0 65.8] g22 |
20| 65.0 65.8] g41 |
19| 70.0 70.0] q19 |
19| 70.0 70.0] g21 |
18] 75.0 75.0| q15 |
17/ 80.0 80.0| g2 |
17/ 80.0 80.0| q14 |
15/ 85.0 85.0/q12 |
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| + + + + + |

IMEAN 5.6 200 .38 .79/1.00 .1]1.02 .1| 180.1 78.9] |
|IPSD 52 .0 1.69 .42|.07 .4].26 .6 111.9 12.7] |

TABLE 17.1 mt 2021 se 01.INPUT: 20 PERSON 50 ITEM REPORTED: 20

PERSON 50 ITEM

PERSON: REAL SEP.: .17 REL.: .03 ... ITEM: REAL SEP.: 1.59 REL.:.72
PERSON STATISTICS: MEASURE ORDER

[IENTRY TOTAL TOTAL

MODEL|
AL|[EXACT MATCH|

INFIT | OUTFIT |PTMEASUR-

INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.

EXP.| OBS% EXP%| PERSON |

| + + + + + |
| 13 20 50 -21 .37|1.08 .47|1.19 .78| .57 .61|77.3 76.2| MTMJ11M|
| 14 18 50 -48 .37|.77-1.21].63-1.52| .71 .60| 81.8 76.8) MTND11M|
| 2 17 50 -62 .38/1.18 .92|1.32 1.13| .51 .59 70.5 77.2| MTBA11M|
| 8 17 50 -62 .38].49-3.15|.38-2.84| .81 .59|93.2 77.2]| MTHA11F|
| 5 16 50 -76 .38[1.42 1.96|1.50 1.57| .41 .59| 68.2 77.7| MTEC11F|
| 17 16 50 -76 .38/1.14 .73|1.14 .56| .53 .59| 77.3 77.7] MTQR11M|
| 12 15 50 -91 .38/.70-1.62|.60-1.39| .71 .58| 88.6 78.1 MTLC11M|
| 7 14 50 -1.06 .39|.51-2.95|.37 -2.38| .78 .57| 95.5 78.4] MTGN11M|
| 10 14 50 -1.06 .39|.74-1.34|.65-1.07| .68 .57|86.4 78.4] MTJB11M|
| 20 14 50 -1.06 .39|.87 -62|.77 -.61| .63 .57| 81.8 78.4| MTTM11F|
| 1 13 50 -1.21 .40|.66-1.85|.52-1.46| .70 .55/ 90.9 79.0| MTAS11M|
| 4 13 50 -1.21 .40/1.04 .27|1.20 .62| .52 .55|81.8 79.0] MTDF11M|
| 9 13 50 -1.21 .40|.93 -.28|.74 -.64| .60 .55|81.8 79.0| MTIP11M|
| 19 13 50 -1.21 .40| .88 -56|.74 -.66| .61 .55| 77.3 79.0| MTSJ11M|
| 3 12 50 -1.37 .40/1.70 2.85[2.00 2.07| .24 .54|61.4 79.7| MTCF11F|
| 11 12 50 -1.37 .40|1.05 .29|.93 -.05| .53 .54|79.5 79.7| MTKT11F|
| 18 12 50 -1.37 .40[1.29 1.35|1.66 1.50| .39 .54| 75.0 79.7| MTRA11F|
| 6 11 50 -1.53 .41]1.63 2.58|2.09 2.04| .24 .52|65.9 80.5| MTFA11M|
| 15 9 50 -1.89 .43|.94 -.18| .68 -.49| .52 .49|84.1 82.5| MTOD11F|

265



| 16 9 50 -1.89 .43|.96 -.08[1.33 .74| .47 .49|84.1 82.5| MTPS11M|

| + + + + + |
|MEAN 13.9 50.0 -1.09 .39/1.00 -.1[1.02 -.1| 180.1 78.9] |
|IPSD 28 .0 .43 .02/.32 1.6].49 1.4 | 87 1.6 |

2.12. ESG Saint Francis Assis Natarbora-Manatuto 2023

TABLE 131
INPUT: 17 PERSON 50 ITEM REPORTED: 17 PERSON 50 ITEM

PERSON: REAL SEP.: 1.56 REL.:.71 ... ITEM: REAL SEP.: 2.11 REL.: .82
ITEM STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |[PTMEASUR-
AL|IEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ
ZSTD|CORR. EXP.| OBS% EXP%| ITEM |

| + + + + + |

| 15 0 17 4.37 1.86| MAXIMUM MEASURE | .00 .00[100.0
100.0] q15 |

| 42 0 17 4.37 1.86| MAXIMUM MEASURE | .00 .00|100.0
100.0] g42 |

| 3 1 17 3.06 1.07|.55 -.35/.16 -.78| .82 .28/ 94.1 94.0| g3 |

| 8 1 17 3.06 1.07]1.27 .58[2.60 1.35|-.25 .28|94.1 94.0|q8 |
| 9 1 17 3.06 1.07[1.24 .55[1.75 .92|-.10 .28/ 94.1 94.0/q9 |
| 41 1 17 3.06 1.07|1.10 .40|.62 .02| .28 .28|94.1 94.0| q41 |
| 45 1 17 3.06 1.07|.55 -.35|.16 -.78| .82 .28|94.1 94.0| q45 |
| 28 2 17 221 .80|.81 -.15/1.24 54| .42 .33|94.1 88.6/ 28 |
| 40 2 17 221 .80|1.32 .69[1.27 .59]-.02 .33|82.4 88.6| g40 |
| 10 3 17 1.68 .68|.66 -.72|.48-1.06| .79 .34|88.2 84.2|q10 |
| 24 3 17 1.68 .681.01 .18[1.67 1.24| .14 .34/ 88.2 84.2| g24
|
| 27 3 17 1.68 .681.19 .55/.99 .16 .19 .34| 76.5 84.2| g27 |

| 36 3 17 1.68 .68|.82 -.28|.78 -.28| .55 .34|88.2 84.2| q36 |
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33
37

20
31

11
29
39

35
44
13
34
38

47
19
46

30

43
48

18
23
25

12
22
26
14
16

© o © ©lg ® ® N o 5 0 o IN

—_—
o O

11

11
11
12
12
12
12
12
13
13
13
13
13
16
16

17
17

17
17
17
17
17
17
17
17
17
17
17
17
17
17

17

17
17
17
17
17
17
17
17
17
17
17
17
17
17

1.27
1.27

.92
.92
.62
.62
.35
.09
.09
.09

-17

-17
-17

-17
-43
-.43

-.69

-.69
-.69
-.98
-.98
-.98
-.98
-.98
-1.30
-1.30
-1.30
-1.30

-1.30

-2.94
-2.94

61| .82 -.44| .77 -51| .57 .34|82.4 79.3|q33 |

61[1.42 1.18|1.44 1.11| -.18 .34/ 70.6 79.3| g37
|

56| .99 .06]1.08 .34| .31 .33|76.5 74.1q20 |

56(1.04 .24/1.03 .21| .28 .33|76.5 74.1/q31 |

54| .90 -.43| .84 -.61| .47 .32|64.7 69.3]q11 |

54[1.07 .41]1.09 44| 22 .32|64.7 69.3| 29 |

52/1.08 .51|1.27 1.24| .15 .31|64.7 65.1| g39 |
51[1.24 1.76|1.56 2.42| -.10 .29|47.1 61.5/q2 |

51| .83 -1.42| .78 -1.09| .53 .29| 70.6 61.5| 35 |
51| .89 -.86| .86 -.67| .44 .29|82.4 61.5|q44 |
51| .87 -1.18| .83 -.78| .46 .28|76.5 59.5|q13 |
51| .87 -1.18| .82 -.80| .46 .28|52.9 59.5| q34 |
51| .94 -.54| .89 -.44| .37 .28|64.7 59.5/g38 |
51[1.17 1.47|11.14 69| .06 .28| 41.2 59.5| g47 |
51| .96 -.25| .96 -.07| .30 .26]|70.6 61.7| q19 |
51[1.17 1.29]11.17 .72| .03 .26|58.8 61.7| g46

|
52[1.20 1.21|1.24 .82| -.04 .24|64.7 65.6| g30

I
52[1.02 .18/ .94 -.10| .24 .24|52.9 65.6| q43 |
52| .97 -.11] .92 -.16| .29 .24| 76.5 65.6| q48 |
55|.96 -.13| .89 -.18| .30 .22| 76.5 70.6/ g5 |
55| .87 -.56| .85 -.29| .39 .22| 76.5 70.6| q7 |
55| .93 -.27| .83 -.33| .34 .22|64.7 70.6| q18 |
55[1.15 .71|11.22 .66| .00 .22|64.7 70.6| g23 |
55| .93 -.28| .84 -.32| .34 .22|64.7 70.6| q25 |
59| .93 -.16] .84 -.19] .31 .20| 76.5 76.5| g4 |
59| .96 -.03| .84 -.20| .28 .20| 76.5 76.5/ g6 |
59]1.03 .19|.96 .07| .18 .20|76.5 76.5|q12 |
59]1.06 .28 .96 .07| .15 .20|76.5 76.5| q22 |
59| .92 -.18] .80 -.30| .34 .20| 76.5 76.5| q26 |
1.04| .97 .26/ .69 .13] .20 .10]94.1 94.1|q14 |
1.04/1.03 .33|1.00 .42| .06 .10| 94.1 94.1| q16
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I
17 16 17 -2.94 1.04/1.03 .33]1.00 .42 .06 .10]94.1 94.1| q17

|
21 16 17 -2.94 1.04|1.03 .33|1.00 .42| .06 .10]| 94.1 94.1| 921

I
32 16 17 -2.94 1.04/.94 .23|.60 .05| .25 .10|94.1 94.1|q32 |
50 16 17 -2.94 1.04[1.03 .33]1.00 .42| .06 .10]94.1 94.1| 50

|
| 1 17 17 -4.19 1.84] MINIMUM MEASURE | .00 .00|100.0

100.0 g1 |
| 49 17 17 -4.19 1.84] MINIMUM MEASURE | .00 .00/100.0
100.0] q49 |
| + + + + + |
IMEAN 85 17.0 .01 .78/.99 .1/.99 .1| |77.0 76.9] |
|IPSD 53 .0 207 .38.17 .7].39 .7| |14.0 12.3] |

TABLE 17.1 mt 2023 se 01.INPUT: 17 PERSON 50 ITEM REPORTED: 17
PERSON 50 ITEM

PERSON: REAL SEP.: 1.56 REL.:.71 ... ITEM: REAL SEP.: 2.11 REL.: .82
PERSON STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-
ALIEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ
ZSTD|CORR. EXP.| OBS% EXP%| PERSON |

| + + + + + |

| 17 40 50 2.36 .47|1.06 .32|.73 -.04| .57 .57|84.8 86.1|
MTQA13F]|

| 16 31 50 .81 .38/1.15 .761.04 .23| .58 .63|73.9 79.3|
MTPC13M|

| 8 29 50 .52 .38/.94 -27|.74 -.64| .66 .63|78.3 78.2|
MTHM13F]|
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| 9 27 50 .24 .37|.83 -.94].65-1.03| .69 .63|80.4 77.1|

MTIA13M|
| 1 26 50 .10 .37|.96 -.16|.86 -.33| .64 .63|78.3 76.4|
MTAM13M|
| 13 25 &0 -03 .37/1.06 .38|.82 -.45| .62 .62|69.6 76.1|
MTMC13F|
| 14 25 50 -03 .37|.88 -.67|.69 -.90| .67 .62|78.3 76.1|
MTNV13F|
| 5 24 50 -17 .37|.67-2.22|.51-1.60| .74 .62| 89.1 75.7]
MTEN13F|
| 6 24 50 -17 .37|.87 -.77|.68 -.93| .68 .62|80.4 75.7|
MTFS13F|
| 7 24 50 -17 .37|1.01 .09|1.53 1.42| .58 .62|84.8 75.7|
MTGS13F|
| 12 24 50 -17 .37|1.20 1.18|1.37 1.08| .54 .62|67.4 75.7|
MTLC13M|
| 3 23 50 -30 .37|1.00 .08|1.30 .90| .61 .62|73.9 75.7|
MTCD13M|
| 4 23 50 -30 .37|1.00 .03|.86 -.28| .63 .62|78.3 75.7|
MTDM13F|
| 2 22 50 -43 .37|.91 -48|.71 -76| .66 .62|71.7 75.7|
MTBR13M|
| 11 21 50 -57 .37|1.24 1.43|1.12 42| .54 .61|69.6 75.8|
MTKV13F|
| 10 20 50 -71 .37|1.48 2.61|2.54 2.83] .40 .61|65.2 75.9|
MTJIN13M|
| 15 18 &0 -99 .38]|.73-1.66|.73 -.51] .68 .60| 84.8 76.6|
MTOC13M|
| + + + + + |
| MEAN 251 50.0 .00 .38|1.00 .0].99 .Q| | 77.0 76.9| |

|IPSD 48 0 .72 .02/.19 1.1].47 1.1 | 6.6 25 |
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2.13. ESG Saint Magdalene of Canossa, Comoro, Dili, 2019

TABLE 13.1 dl se 03 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM

PERSON: REAL SEP.: 1.73 REL.: .75 ... ITEM: REAL SEP.: 1.96 REL.:.79
ITEM STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-
ALIEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| ITEM |
| + + + + + |
| 25 2 20 1.94 771122 .55/1.52 .84|-11 .25/90.0 89.9| q25 |
| 11 3 20 1.45 .6511.26 .70[1.55 1.02| -.11 .28|85.0 84.9| q11 |

| 24 3 20 145 .6511.03 .22|.73 -.34| .34 .28 85.0 84.9| q24 |
| 40 3 20 1.45 .65|.78 -.42|.75 -.30| .54 .28| 85.0 84.9| q40 |
| 14 4 20 1.06 .59|.78 -.60| .68 -.66| .60 .31|85.0 80.6| q14 |
| 23 4 20 1.06 .59|.81 -.48|.61 -.87| .60 .31|85.0 80.6| q23 |
| 5 20 .74 .55|.77 -.78|.70 -.83| .62 .32|85.0 76.6/q2 |
| 5 20 .74 .55|.84 -51|.78 -.55| .53 .32|85.0 76.6/ g8 |
| 5 20 .74 .55|.94 -.12|.82 -.41| .43 .32|75.0 76.6/q9 |

| 10 5 20 .74 .55/1.32 1.11]1.49 1.32| -.12 .32|65.0 76.6| q10 |
| 18 5 20 .74 .55/1.36 1.24|1.47 1.28| -.17 .32|65.0 76.6| q18 |
| 26 5 20 .74 .55/.87 -.39].86 -.30| .48 .32|85.0 76.6| 26 |

| 28 5 20 .74 .55/.88 -.36/.92 -.12| .45 .32|85.0 76.6| 28 |

20 .74 .55/1.28 1.02]1.37 1.05|-.06 .32| 65.0 76.6| g44 |
20 .46 .52|.70-1.35|.61-1.49| .74 .3380.0 72.9/q1 |
20 .46 .52|.87 -.51|.86 -.42| .49 .33|80.0 72.9/ g3 |

20 .46 .52|.63-1.71|.55-1.83| .82 .3380.0 72.9| g4 |
46 521120 .85|1.19 .73| .08 .33|70.0 72.9| q37 |
20 .46 .52/1.29 1.21|1.41 1.36]-.09 .33 70.0 72.9| g43 |
20 .21 .5011.11 .58[1.10 .48| .20 .33|65.0 69.1|q30 |
20 .21 .50[1.42 1.89]|1.57 2.15|-.26 .33|65.0 69.1|g35 |
20 .21 .50|.77-1.18|.73-1.22| .64 .33|75.0 69.1] q49 |

w
\l
N YN N? 50 g5 09
N)
o
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33

38

41

45

17 8 20 -03 .48|.84 -.89|.82 -.90| .54 .33|75.0 66.6|q17 |
22 8 20 -03 .48/1.16 .94/1.22 1.10| .10 .33| 55.0 66.6| g22 |
29 8 20 -.03 .48/.96 -.15|.96 -.15| .38 .33|75.0 66.6| q29 |
36 8 20 -.03 .48].90 -.57|.85 -.74] .48 .33|65.0 66.6/g36 |
47 8 20 -03 .48/1.06 .39]1.08 .46| .25 .33|65.0 66.6| g47 |
5 9 20 -26 .48/.93 -45|.90 -.56| .43 .32|70.0 65.2| g5 |
13 9 20 -26 .48|1.00 .04|.97 -.12| .34 .32|60.0 65.2| q13 |
16 9 20 -26 .48]|.80-1.35/.78-1.29] .59 .32| 80.0 65.2| q16 |
39 9 20 -26 .48].98 -.10].98 -.08| .35 .32|70.0 65.2| 39 |
42 9 20 -26 .48|.99 -.04|.95 -.23| .36 .32|60.0 65.2] q42 |
46 9 20 -26 .48|.88 -.80|.85 -.83| .49 .32|70.0 65.2| q46 |
50 10 20 -48 .47|1.09 .65[1.05 .35| .22 .32|50.0 63.6 G50 |
12 11 20 -70 .47|1.20 1.45|1.44 2.17|-.03 .31|60.0 62.6| q12 |
27 11 20 -70 .47 .89 -.82|.85 -.76| .46 .31| 80.0 62.6| q27 |
34 11 20 -70 .47|1.22 1.56|1.46 2.24|-.05 .31|50.0 62.6| q34 |
6 12 20 -93 .48[1.28 1.83|1.53 2.18|-.14 .30|45.0 63.3| g6 |
7 14 20 -1.41 .51].78-1.10| .67 -1.07| .58 .27|75.0 70.1|q7 |
19 14 20 -1.41 .51].97 -.10].91 -20| .32 .27|65.0 70.1] q19 |
31 15 20 -1.68 .53|.96 -.10|.81 -.41| .35 .25/ 75.0 74.9| g31 |
48 15 20 -1.68 .53].92 -.22|.77 -51] .39 .25|75.0 74.9| q48 |
15 16 20 -1.98 .57|.96 -.03|.94 .02| .27 .22|80.0 79.9| q15 |
20 16 20 -1.98 .57|1.08 .36[1.12 .40| .09 .22|80.0 79.9| q20 |
21 16 20 -1.98 .57|.94 -10|.82 -.25| .33 .22 80.0 79.9| g21 |
20 20 -4.83 1.83] MINIMUM MEASURE | .00 .00|100.0 100.0| 32
I
20 20 -4.83 1.83] MINIMUM MEASURE | .00 .00|100.0 100.0| q33
I
20 20 -4.83 1.83] MINIMUM MEASURE | .00 .00]100.0 100.0] 38
I
20 20 -4.83 1.83] MINIMUM MEASURE | .00 .00]100.0 100.0| g41
I
20 20 -4.83 1.83] MINIMUM MEASURE | .00 .00|100.0 100.0] q45




| MEAN
| P.SD

9.3 20.0

5.1

48 .66/1.00 .0[1.00 .0

0 172 .39/.19 .9/.29 1.0]

|72.7 72.4] |
110.8 7.0] |

TABLE 17.1 dl se 03 2019.INPUT: 20 PERSON 50 ITEM REPORTED: 20

PERSON 50 ITEM

PERSON: REAL SEP.: 1.73 REL.: .75 ... ITEM: REAL SEP.: 1.96 REL.:.79
PERSON STATISTICS: MEASURE ORDER

[IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-

ALIEXACT MATCH| |

INUMBER SCORE COUNT MEASURE S.E. |[MNSQ ZSTD|MNSQ ZSTD|CORR.

EXP.| OBS% EXP%| PERSON|

+ + +

+ + |

17
15

50
50
50
50

50
50

1.34

.84
19
.08
.08
.08
.08
-.46
-.57
-.69
-.69
-.81
-.81
-.93
-.93
-1.06
-1.06
-1.19
-1.19
-1.48

37[1.01 .10[1.10 .40] .30

.32/ 80.0 76.5| DLBO3F|

34/1.00 .02| .93 -.24| .38 .38 71.1 70.1| DLCO3F|
:33].97 -.24/1.01 .10| .46 .45|71.1 66.9] DLE93F|
:33].95 -.39| .90 -.61| .49 .46|68.9 67.0] DLA93M|

:33[1.12 1.06|1.09 .60| .40
33| .84 -1.46| .77 -1.47| .54
.33].94 -.49| .98 -.06| .48
.33].93 -.49| .88 -.66| .55
34112 .82|1.25 1.29| .46
34| .90 -.62| .86 -.64| .58
34| .91 -.56| .89 -.51| .58
35[1.41 2.32]1.71 2.80| .34
.35 .87 -.83].94 -.23| .60
.35[1.09 .57 .99 .04| .53
35| .72 -1.82| .65 -1.64| .69
.36/1.10 .61]1.00 .10 .54
36[1.11 .64]1.04 .25| .53
37[1.09 .50/1.10 .43| .54
.37/ .97 -.11]1.06 .30| .59
39| .94 -.20| .85 -.37| .64

46| 60.0 67.0| DLD93M|
46| 73.3 67.0] DLH93M|
46| 73.3 67.0] DLM93F|
51| 68.9 70.0 DLQ93M|

52| 64.4 71.0| DLI93F|
53| 75.6 72.1| DLJ93F|

.53 80.0 72.1| DLO93F|

55| 62.2 73.4| DLPO3F]|
.55/ 80.0 73.4| DLR93M|
56| 66.7 74.7| DLF93F|

56| 84.4 74.7| DLS93F|
57| 68.9 76.0| DLK93F|
57| 68.9 76.0| DLT93M|
58| 75.6 77.3| DLGO3F|
58| 80.0 77.3| DLLO3F|
.61/ 80.0 79.8] DLN93F|
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| + + + + + |
|MEAN 23.3 50.0 -46 .35[1.00 .0[1.00 .0 |72.7 72.4] |
|IPSD 62 .0 .71 .02].14 .9/.21 .9 | 6.6 4.0 |

2.14. ESG Saint Magdalene of Canossa, Comoro, Dili, 2021

TABLE 13.1

INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50 ITEM

PERSON: REAL SEP.: 3.13 REL.: .91 ... ITEM: REAL SEP.: 1.52 REL.:.70
ITEM STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL|
AL|IEXACT MATCH| |

INFIT | OUTFIT |PTMEASUR-

INUMBER SCORE COUNT MEASURE S.E. |[MNSQ ZSTD|MNSQ ZSTD|CORR.

EXP.| OBS% EXP%| ITEM |

| + + +
| 12 1 20 3.27
| 50 1 20 327 1.08/1.09 .38|.44 -.04] .31
| 44 2 20 240
| 32 3 20 1.82 .711.18 .53]1.14 .43| .32
| 16 4 20 1.36 .64[1.02 .19]1.25 .58| .42
| 5 5 20 .98 .60[1.11 .41|.86 -.13| .47
| 38 5 20 .98 .60|.85 -.34].75 -.38| .60
| 39 5 20 .98 .60/1.37 1.06/1.78 1.43| .19
| 47 5 20 .98 .60/.99 .08|.86 -.13| .51
| 3 6 20 .64 .56|.76 -.73|.94 .00| .62
| 15 6 20 .64 .56|.87 -.33|.78 -.44| .59
| 22 6 20 .64 .56|.61-1.37|.50-1.34] .77
| 25 6 20 .64 .56|1.33 1.06/1.42 1.04| .26
| 43 20 .64 .56|.98 .05|.92 -.07| .51
| 48 6 20 .64 .56/1.00 .10]1.19 .56| .47
| 11 7 20 .34 .54/1.01 .12|.90 -.17| .50
| 27 7 20 .34 .54/.90 -.311.08 .33| .53
| 41 7 20 .34 .54/1.46 1.59|1.56 1.46| .16

+ + |

1.08/1.34 .65|3.92 1.69| -.13 .30| 95.0 94.9| q12 |

.30/ 95.0 94.9| g50 |

.82[1.57 1.09]1.88 1.00| -.02 .40| 85.0 90.0| g44 |

45| 85.0 86.4| 32 |
.48 90.0 83.5/q16 |

49| 75.0 81.4/ g8 |
49| 85.0 81.4| 938 |

49| 75.0 81.4| q39 |

49| 85.0 81.4| 47 |
.50 90.0 79.1| g3 |
.50/ 80.0 79.1| q15 |

.50] 90.0 79.1| q22 |
50| 70.0 79.1| 25 |

.50/ 80.0 79.1| q43 |

.50] 80.0 79.1| g48 |

49| 75.0 76.2| q11 |
49| 85.0 76.2| 927 |

49]65.0 76.2| 41 |
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| 42 7 20 .34 .54|.91 -.26|1.19 .63| .50 .49|85.0 76.2| q42 |
| 8 8 20 .06 .52|1.82 2.89|2.06 2.64|-.13 .48|50.0 73.0| g8 |
| 10 8 20 .06 .52|.63-1.75|.53-1.67| .76 .48|80.0 73.0| q10 |
| 19 8 20 .06 .52|1.48 1.85|1.57 1.62| .13 .48|60.0 73.0| q19 |
| 26 8 20 .06 .52|.73-1.20].63-1.23] .69 .48|80.0 73.0] g26 |
| 36 8 20 .06 .52|]1.10 .50]1.33 1.03| .38 .48|70.0 73.0| 935 |
| 40 8 20 .06 .52|.79 -.87|.68-1.02| .65 .48|80.0 73.0| g40 |
| 9 9 20 -21 .51|.69-1.62|.59-1.43| .71 .47|85.0 69.8| |
| 37 9 20 -21 .51/1.06 .37|1.06 .31| .42 .47|75.0 69.8| q37 |
| 45 9 20 -21 51|1.06 .35 .97 .01| .44 .47|65.0 69.8| q45 |
| 4 10 20 -46 .50|1.04 .27|.97 .02| .44 .46|70.0 68.1| g4 |
| 6 10 20 -46 .50|.77-1.26|.72 -.86| .62 .46|90.0 68.1] 96 |
| 14 10 20 -46 .50|1.36 1.81|1.96 2.43|] .13 .46| 50.0 68.1| q14 |
| 18 11 20 -71 .50/.80-1.13|.69 -.88| .60 .44|75.0 68.2|q18 |
| 21 11 20 -71 .50|.86 -.79|.75 -.65| .56 .44|75.0 68.2| 921 |
| 24 11 20 -71 .50|1.35 1.86|1.40 1.14| .17 .44|55.0 68.2| q24 |
| 30 11 20 -71 .50|.82-1.06|.70 -.84| .59 .44|75.0 68.2| q30 |
| 31 11 20 -71 .50].94 -31|.84 -35| .50 .44|65.0 68.2| q31 |
| 33 11 20 -71 .50|.87 -.69|.77 -.60| .54 .44|75.0 68.2| q33 |
| 46 11 20 -71 .50|1.19 1.06|1.11 .42| .31 .44|65.0 68.2| q46 |
| 49 11 20 -71 .50|.89 -.61|.76 -.63| .54 .44|65.0 68.2| q49 |
| 1 12 20 -97 .51|.70-1.82|.60-1.05] .65 .42|90.0 69.0|] 91 |
| 13 12 20 -97 .51|.71-1.75].61-1.01] .64 .42|90.0 69.0|] 913 |
| 23 12 20 -97 .51|.78-1.26| .67 -.82| .59 .42|70.0 69.0| 923 |
| 34 12 20 -97 .51|1.26 1.40[1.13 .44| .25 .42|60.0 69.0| |q34 |
| 7 13 20 -1.23 .51|.88 -57|.76 -.43| .49 .40|80.0 70.8| q7 |
| 20 13 20 -1.23 .51|.88 -58|.74 -.48| .50 .40|70.0 70.8| 920 |
| 28 13 20 -1.23 .51|1.04 .28|1.30 .75 .32 .40| 80.0 70.8| 928 |
| 29 13 20 -1.23 .51].79-1.12| .68 -.64| .56 .40| 80.0 70.8| q29 |
| 36 14 20 -1.50 .53|.89 -47|.74 -.34| .47 .37|80.0 73.0| 936 |
| 2 15 20 -1.79 .56|.70-1.24| .52 -.71| .58 .34|85.0 75.6| 92 |
| 17 15 20 -1.79 .56|1.12 .56| .93 .10| .28 .34|65.0 75.6| q17| |
| + + + + + |
| MEAN 8.6 20.0 .00 .56|1.01 -.1]1.04 .0| | 76.5 74.7| |
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|IPSD 35 .0 112 .12].26 1.1].57 1.0] 1109 6.8 |

TABLE 17.1 dl 2021 SE 03.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM

PERSON: REAL SEP.: 3.13 REL.: .91 ... ITEM: REAL SEP.: 1.52 REL.:.70
PERSON STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-
ALIEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| PERSON|
| + + + + + |
| 11 44 50 243 .49|.80 -.52|.79 -21| .52 .41]92.0 89.5| DLKO3M|
| 6 41 50 1.83 .41|.75 -.98|.54-1.25| .64 .44|88.0 85.0] DLFO3F|
| 3 37 50 124 .36[1.13 .72]1.20 .74| .34 .45|80.0 78.8| DLCO3M|
| 7 37 50 1.24 .36|.71-1.59|.55-1.80| .69 .45|84.0 78.8| DLGO3F|
| 17 25 50 -06 .31/.88-1.07|.81 -.92| .52 .42|76.0 68.3| DLQO3F|
| 1 24 50 -16 .31|.93 -.57|.93 -.29| .47 .42|74.0 68.2] DLAO3M|
| 18 23 50 -26 .31/1.00 .00|.93 -.26| .42 .41|66.0 68.2] DLRO3M|
| 15 22 50 -35 .31/1.08 .72|1.25 1.09] .32 .41|64.0 68.3| DLOO3F|
| 2 21 50 -45 .31|.86-1.24|.85 -.60| .50 .40|78.0 68.3| DLBO3F]
| 10 21 50 -45 .31/.85-1.31].78 -.95| .52 .40| 78.0 68.3| DLJO3F|
| 16 20 50 -55 .32|1.10 .92|1.34 1.31| .28 .39|66.0 68.6| DLPO3F|
| 14 19 50 -65 .32/1.09 .76/1.20 .82| .29 .39| 68.0 68.8] DLNO3F|
| 5 17 50 -86 .32]1.02 .23].97 .00| .35 .37|72.0 70.2| DLEO3F|
| 9 16 50 -96 .33].96 -.25|.83 -.48| .41 .36|70.0 71.1| DLIO3F]|
| 8 15 50 -1.07 .33|1.11 .81|2.54 3.40| .17 .35|76.0 72.3] DLHO3F]|
| 19 13 50 -1.30 .3511.14 .88[1.17 .56 .22 .33|72.0 75.1] DLSO3F|
| 4 10 50 -1.69 .37].95 -.21].92 -.03| .33 .30|84.0 80.1] DLDO3F|
| 12 10 50 -1.69 .37|1.18 .91|1.28 .70| .14 .30| 76.0 80.1| DLLO3F|
| 20 9 50 -1.84 .39/1.17 .80|1.23 .60| .13 .29|82.0 81.9| DLTO3F|
| 13 8 50 -1.99 .40/.98 -.02|.75 -.31] .32 .27|84.0 83.9| DLMO3F|

| + + + + + |
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|MEAN 21.6 50.0 -38 .35/.98 .0[1.04 .1| |76.5 74.7] |
|P.SD 104 .0 1.19 .04|.14 .8/.41 1.1] | 75 6.8 |

2.16. ESG Saint Magdalene of Canossa, Comoro, Dili, 2023

TABLE 131
INPUT: 17 PERSON 50 ITEM REPORTED: 17 PERSON 50 ITEM

ITEM STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |[PTMEASUR-
AL|IEXACT MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| ITEM |
| + + + + + |
| 9 0 17 3.45 1.83 MAXIMUM MEASURE | .00 .00[100.0 100.0| g9
I
| 3 1 17 221 1.04/.91 .18|.49 -20| .37 .13|94.1 94.1| g3 |
| 8 1 17 221 1.04/1.04 .34[1.04 .41| .05 .13]94.1 94.1|q8 |
| 20 1 17 221 1.04[1.05 .35[1.15 .50| .01 .13|94.1 94.1] q20 |
1 17 221 1.04|.95 .24|.59 -.06| .29 .13|94.1 94.1] q29 |
1 17 221 1.04/.91 .18|.49 -.20| .37 .13|94.1 94.1| g41 |
| 11 2 17 143 .77/.98 .16|.81 -.04] .24 .18|88.2 88.2| q11 |
2
3

17 143 .77|.89 -.02| .60 -.41] .42 .18/ 88.2 88.2| g24 |
17 .93 .65/.91 -.09|.94 .06 .32 .22|82.4 82.3| g6 |
| 15 3 17 .93 .65/1.29 .81|2.18 1.87|-.46 .22|82.4 82.3|q15 |
3 17 .93 .65|.86 -.24|.71 -.44| .46 .22|82.4 82.3| 27 |
3 17 .93 .6511.21 .63|1.45 .94|-18 .22|82.4 82.3|G28 |
3 17 .93 .65/.97 .05|.81 -21| .31 .22|82.4 82.3|q31 |
3 17 .93 .6511.14 .46[1.12 .40| .01 .22|82.4 82.3|q36 |
| 38 4 17 55 .59|.96 -.04| .88 -.18| .32 .24|76.5 76.4| 38 |
4 17 55 591117 .63|1.22 .64|-.02 .24|76.5 76.4| q44 |
5 17 .23 .5511.06 .31[1.01 .14] .19 .26 70.6 70.5| 33 |
5 17 .23 .5511.40 1.61]1.63 1.81|-.41 .26|70.6 70.5| g42 |
| 45 5 17 .23 .55/.87 -.52|.82 -.50| .47 .26|70.6 70.5| g45 |
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| 46 5 17 .23 .55[1.23 1.00|1.24 .81|-.08 .26|70.6 70.5| q46 |
| 5 6 17 -06 .53.98 -07|.93 -.21| .33 .28|64.7 66.6| |
| 10 6 17 -06 .53]1.17 .94|1.34 1.34]|-.04 .28|64.7 66.6q10 |
17 -06 .53|1.11 .62]1.09 .43| .12 .28|52.9 66.6| 30 |
| 35 6 17 -06 .53]1.31 1.59|1.42 1.63|-.23 .28 52.9 66.6| q35 |

w
o
»

| 40 6 17 -06 .53|1.01 .10/.94 -.19] .29 .28|52.9 66.6| q40 |
| 50 6 17 -06 .53]1.00 .07|1.08 .42| .24 .28|76.5 66.6| g50 |
| 2 7 17 -33 .51].92 -47|.88 -.61| .42 .29|64.7 64.2|q2 |
| 13 7 17 -33 .51|.87 -.84|.85 -76| .49 .29|76.5 64.2|q13 |
| 34 7 17 -33 .51]1.01 .13]1.01 .10| .27 .29|64.7 64.2| g34 |
| 37 7 17 -33 .51]1.35 2.05/1.30 1.50| -.21 .29|29.4 64.2| g37 |

| 12 8 17 -59 .51|.83-1.24|.87 -79| .53 .29|88.2 62.2| q12 |

| 23 8 17 -59 .51]|.72-2.17|.69-2.07| .73 .29 76.5 62.2| 23 |
| 25 8 17 -59 .51|.92 -53|.90 -59| .42 .29 64.7 62.2| g25 |
| 4 9 17 -85 .5111.21 1.41|1.22 1.32|-.02 .30 41.2 62.4| g4 |
| 7 9 17 -85 .51.74-1.93|.72-1.87] .69 .30/88.2 62.4|q7 |
| 14 9 17 -85 .51|.83-1.23].80-1.26| .56 .30|76.5 62.4| q14 |
| 16 9 17 -85 .51].69-2.36|.67-2.29| .77 .30|88.2 62.4| q16 |
| 18 9 17 -85 .51|.73-1.99|.71-1.98| .70 .30| 76.5 62.4| q18 |
| 22 9 17 -85 .51|1.24 1.59|1.27 1.59] -.08 .30| 41.2 62.4| g22 |
| 26 9 17 -85 .51|.87 -.93|.87 -81| .50 .30| 76.5 62.4| g26 |

| 32 9 17 -85 .51.97 -.15/.96 -21| .34 .30| 64.7 62.4| 32 |
| 39 9 17 -85 .51|1.18 1.23|1.22 1.34] .01 .30|64.7 62.4| q39 |
| 49 9 17 -85 .51/.96 -.21|.95 -23| .35 .30| 64.7 62.4| g49 |
| 1 10 17 -1.11 .52/1.04 .28|1.00 .05| .26 .29|52.9 64.5/q1 |
| 17 10 17 -1.11 521.07 .46[1.07 .45| .19 .29]52.9 64.5|q17 |
| 48 10 17 -1.11 .52|.78-1.38| .74 -1.43| .63 .29|76.5 64.5||q48||
| 21 11 17
| 47 11 17 -1.39 .53|.93 -.28| .97 -.03| .37 .29|70.6 67.6| g47 |
| 19 12 17 -1.68 .55|.77 -.94| .69-1.05| .64 .28/ 82.4 71.8/q19 |
| 43 12 17 -1.68 .5511.12 .54|1.06 .31| .13 .28|58.8 71.8| q43 |
| + + + + + |
IMEAN 6.2 17.0 .07 .63]1.00 .0/.99 .0| 1725 71.7] |
|IPSD 33 .0 117 .23].17 1.0/.30 1.0] | 14.9 10.6] |
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TABLE 17.1 dl 2023 SE 08.INPUT: 17 PERSON 50 ITEM REPORTED: 17
PERSON 50 ITEM

PERSON: REAL SEP.: 1.54 REL.:.70 ... ITEM: REAL SEP.: 1.37 REL.: .65
PERSON STATISTICS: MEASURE ORDER

[ENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-
AL|EXACT MATCH]| |
INUMBER SCORE COUNT MEASURE S.E. |[MNSQ ZSTD|IMNSQ ZSTD|CORR.
EXP.| OBS% EXP%| PERSON]|
| + + + + + |
| 7 27 50 .21 .32/.96 -.23|.98 -.03] .49 .47|73.5 70.2| DLGOS8F|
| 13 27 50 .21 .32/.85-1.13|.85 -.84| .58 .47|77.6 70.2] DLMO8M|
| 12 25 50 .00 .32|.85-1.27|.79-1.24| .58 .46|73.5 69.1| DLLO8F|
| 17 25 50 .00 .32|.96 -.30|1.02 .18| .48 .46|73.5 69.1| DLQOS8F|
| 1 23 50 -20 .32/.98 -.11|.93 -.36| .47 .44|65.3 68.5| DLAOSF|
| 16 20 50 -50 .32|.82-1.64|.74-1.33| .57 .42|79.6 68.6| DLPO8F|
| 14 19 50 -61 .3211.01 .15|1.25 1.13| .37 .41|71.4 68.7| DLNO8SM|
| 8 18 50 -71 .32/1.08 .70|.98 .00| .36 .40|61.2 69.0| DLHO8M|
| 9 18 50 -71 .32|1.13 1.07|1.33 1.35] .28 .40|65.3 69.0| DLIO8F|
| 11 18 50 -71 .32|.97 -.20].92 -.27| .43 .40| 73.5 69.0| DLKOSF|
| 4 17 50 -82 .33].96 -.27|.82 -.68| .44 .39|67.3 69.3| DLDOSF|
| 15 16 50 -93 .33]|1.12 .96|1.09 .42| .29 .38|69.4 70.3| DLOOSF|
| 2 14 50 -1.15 .34|1.05 .41|.90 -.22| .34 .36|71.4 72.9] DLBOS8F|
| 10 13 50 -1.27 .35|1.16 1.06|1.10 .40| .23 .35|69.4 74.5| DLJOSF|
| 6 12 50 -1.39 .35/1.12 .76|1.21 .68| .22 .34|75.5 76.0| DLFO8M|
| 5 9 560 -1.80 .39/.98 -.02|.82 -.27| .32 .30| 81.6 81.6| DLEO8F|
| 3 8 50 -196 .40/1.02 .15|1.01 .19| .26 .28| 83.7 83.6] DLCOS8F|
| + + + + + |
| MEAN 18.2 50.0 -73 .34/1.00 .0].99 -A1] | 72.5 71.7| |
|P.SD 57 .0 .63 .02/.10 .8].16 .7| | 5.8 4.5] |
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2.17. ESG Imaculada Conceigdo-Ermera 2019

TABLE 13.1 EM SEO05.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON

50 ITEM

PERSON: REAL SEP.: 1.58 REL.:.71 ... ITEM: REAL SEP.: 2.06 REL.: .81
ITEM STATISTICS: MEASURE ORDER

[ENTRY TOTAL TOTAL

MODEL| INFIT | OUTFIT |PTMEASUR-AL|EXACT

MATCH|
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.|
OBS% EXP%| ITEM |

+

+

+

N N = a A
N
o

N
N
o

< o ® 9 5 o0 a9 ey ppn AP d
N
o

2.28
2.28
2.28
1.50
1.50
1.50
1.50
1.00
1.00
1.00
.63
.63
.63
.63
31
31
31
.03
.03
.03
.03
.03
-.23

1.04]1.09
1.04/1.10
1.04/1.13
T7711.21
T77|1.24

77| .78
T7711.21
65[1.13
65[1.27
.65(1.34

40|1.38 .68| -.03
41]1.56 .80] -.07
43[2.35 1.23| -.21
54[1.71 1.02] -.17
58|2.26 1.48| -.28
-.24| .40 -.78| .60
54[1.71 1.02] -.17
144|139 .80| .03
72/1.39 .80] -.11
87[2.17 1.74] -.34

59| .69 -.93| .54 -1.11] .72
59| .93 -.10| .86 -.18] .39
59| .94 -.06| .82 -.29| .40
.59 .80 -.53| .68 -.67| .58
54[1.15 .59]1.09 .36| .14
54(1.43 1.46|1.76 1.85| -.32

54110 .42|1.21

66| .15

521.06 .33|1.03 .22| .25
52| .92 -.28| .90 -.25| .43
52| .71 -1.31| .68 -1.14| .70

52| .89 -.40|1.02

A7| .42

52| .87 -.52| .81 -.63| .51
50] .94 -.26| .92 -.29| .41

+ + |
17]95.0 95.0/ g5 |
17/ 95.0 95.0| g24 |
17/ 95.0 95.0| g49 |
.23/ 90.0 90.0| g6 |
.23/ 90.0 90.0/ q11 |

.23/ 90.0 90.0] 925 |

.23/ 90.0 90.0] g50 |
27| 85.0 84.9| q10 |
27| 85.0 84.9] 39 |
27| 85.0 84.9] g40 |

.30/ 80.0 79.9] q13 |
.30/ 80.0 79.9| q26 |
.30/ 80.0 79.9] g28 |
.30/ 80.0 79.9] g30 |
.31 75.0 75.9] q36 |

31/ 65.0 75.9| g37 |

31| 75.0 75.9| q44 |
32/ 70.0 72.8| q9 |
.32/ 80.0 72.8/q12 |

.32/ 90.0 72.8/q16 |

.32/ 80.0 72.8| q29 |
.32 80.0 72.8| g43 |
.33 75.0 70.3| g4 |
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7 20 -23 .50|.68-1.73|.64-1.71| .75 .33|85.0 70.3|q14 |

7 20 -23 .50/1.30 1.41]1.32 1.30| -.06 .33|55.0 70.3|q18 |

7 20 -23 .50/.75-1.32|.74-1.14] .65 .33|85.0 70.3| q23 |

7 20 -23 .50/1.20 1.00[1.28 1.15| .05 .33|65.0 70.3| q34 |

7 20 -23 .50/1.20 .99|1.36 1.44] .02 .33|65.0 70.3| q35 |

| 46 7 20 -23 .50|.80 -.98|.75-1.09] .60 .33|75.0 70.3| g46 |

8 20 -47 .48|.76-1.43|.73-1.46] .65 .33|80.0 67.4|q1 |

8 20 -47 .48|.78-1.34|.74-1.40| .63 .33|80.0 67.4|q2 |

8 20 -47 .48|1.38 2.04|1.44 2.02|-.19 .33|50.0 67.4| q22 |

8 20 -47 .48|.79-1.24].76-1.29| .61 .33|80.0 67.4| q27 |

| 42 8 20 -47 .48/1.16 .93|1.25 1.22| .09 .33|60.0 67.4| g42 |

| 3 10 20 -92 .47/.97 -19|.95 -23| .37 .32|60.0 62.3]q3 |

| 17 10 20 -92 .47/.99 .00|.98 -.09] .33 .32|70.0 62.3| q17 |

| 19 10 20 -92 .47|1.08 .621.11 .70 .20 .32| 60.0 62.3|q19 |

| 7 11 20 -1.14 .47].89 -.80| .87 -.68| .46 .31|75.0 62.2|q7 |

| 8 11 20 -1.14 .47|.86-1.02| .81-1.06| .51 .31|65.0 62.2| g8 |

| 20 11 20 -1.14 .47|.87 -.96| .82 -.98] .50 .31]65.0 62.2| g20 |

| 31 12 20 -1.37 .48|.80-1.39|.74-1.27| .58 .30|75.0 64.2| q31 |

| 47 13 20 -1.60 .49|.88 -.65|.80 -.78| .47 .29]70.0 67.0| g47 |

| 15 15 20 -2.12 .53|.81 -70|.70 -.77| .53 .26]|75.0 75.0/ q15 |

| 21 15 20 -2.12 .53|.90 -.33|.77 -.55| .42 .26|75.0 75.0| g21 |

| 48 15 20 -2.12 .53|11.15 .66[1.55 1.38| -.06 .26|75.0 75.0] q48 |
32 20 20 -5.29 1.83] MINIMUM MEASURE | .00 .00[100.0 100.0] 32

|
33 20 20 -5.29 1.83] MINIMUM MEASURE | .00 .00|/100.0 100.0] q33

I
38 20 20 -529 1.83] MINIMUM MEASURE | .00 .00[100.0 100.0| g38

|
41 20 20 -5.29 1.83] MINIMUM MEASURE | .00 .00|100.0 100.0| g41

I
45 20 20 -5.29 1.83] MINIMUM MEASURE | .00 .00{100.0 100.0| g45

| + + + + + |

| MEAN 8.1 20.0 -53 .70/1.00 -.1]1.10 .0 | 76.8 74.9] |
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|IPSD 53 .0 1.90 .40/.20 .9|.45 1.0| 110.8 9.6] |

TABLE 17.1 EM SEO0S5.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON
50 ITEM

PERSON: REAL SEP.: 1.58 REL.:.71 ... ITEM: REAL SEP.: 2.06 REL.: .81
PERSON STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-AL|EXACT
MATCH| |
INUMBER SCORE COUNT MEASURE S.E. |[MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.|
0BS% EXP%| PERSON |
| + + + + + |
| 6 32 50 .49 .34|.76-1.78|.69-1.57| .55 .45|82.2 71.1] EMFN59F|
| 9 32 50 .49 .34].80-1.45|.70-1.50| .54 .45|73.3 71.1] EMIX59M|
| 4 30 50 .26 .34/1.03 .29]1.09 .51| .45 .46|71.1 69.6] EMDL59F|
| 15 28 50 .04 .33].96 -.24|.98 -.03| .49 .48|75.6 68.4] EMOMS59M|
| 3 22 50 -63 .34|.74-2.05|.63-1.75| .64 .53|82.2 70.8] EMCS59F|
| 14 21 50 -75 .35/.80-1.47|.69-1.30| .63 .54/ 80.0 71.8] EMNS59M|
| 2 20 50 -87 .35|.70-2.25|.59-1.75| .68 .55|86.7 72.7| EMBM59M|
| 11 20 50 -87 .35/1.00 .07|.89 -.32| .56 .55|73.3 72.7| EMKJ59M|
| 5 19 50 -1.00 .36/1.07 .46|1.45 1.47| .51 .56|68.9 73.8] EMEB59M|
| 8 19 50 -1.00 .36|.83-1.08.71-1.03| .63 .56| 77.8 73.8] EMHS59F|
| 18 19 50 -1.00 .36/1.02 .16|.99 .05| .55 .56|73.3 73.8] EMRA59M|
| 7 18 50 -1.12 .36|.96 -.18/1.00 .10| .58 .57| 75.6 75.0] EMGS59F|
16 18 50 -1.12 .36/1.07 .45/1.61 1.77| .51 .57 80.0 75.0] EMPB59M|
20 18 50 -1.12 .36[1.38 2.07|1.71 2.00 .40 .57|62.2 75.0] EMTJ59F]
| 17 17 50 -1.26 .37|.96 -.19] .87 -.29] .60 .58| 75.6 76.5| EMQC59M|
| 19 16 50 -1.40 .38|1.31 1.53|1.86 2.01| .44 .59|75.6 78.0|
EMSB59M|
10 15 50 -1.54 .39]1.32 1.48|2.20 2.40| .45 .60| 73.3 79.7] EMIM59F|
| 12 14 50 -1.70 .40| .82 -.80| .67 -.72| .68 .61| 86.7 81.3| EMLE59M|
13 13 50 -1.87 .42]1.01 .12|1.26 .66| .61 .63| 84.4 83.0] EMMM59M|
| 1 12 50 -2.06 .44/1.30 1.12]1.50 1.00| .52 .64|77.8 84.6] EMAB5OF|

| + + + + + |
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IMEAN 201 50.0 -90 .36/.99 -2/1.10 .1| |76.8 749 |
|IPSD 58 .0 .71 .03].20 1.2].46 1.3] | 5.9 43| |

2.18. ESG Imaculada Conceicdo-Ermera, 2021

TABLE 13.1 ermera2021 4.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM

PERSON: REAL SEP.: 1.80 REL.:.76 ... ITEM: REAL SEP.: 1.01 REL.: .51
ITEM STATISTICS: MEASURE ORDER

IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |[PTMEASUR-AL|EXACT
MATCH| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.|
OBS% EXP%| ITEM |

| + + + + + |

| 3 1 20 226 1.07|1.27 .58|2.74 1.40|-.24 .28|95.0 94.9|q3 |
| 12 1 20 226 1.07]1.21 .51|1.11 .48| .07 .28| 95.0 94.9| q12 |
| 16 1 20 226 1.07|1.24 .55/1.66 .86|-.07 .28|95.0 94.9| q16 |
| 43 2 20 142 .7911.31 .67|1.28 .59]-.01 .33|85.0 90.3| g43 |

20 .89 .67|.85 -.18/.81 -.19| .50 .34] 90.0 86.6|q8 |
20 .89 .67|.77 -.39| .62 -.62| .64 .34/ 90.0 86.6/q11 |
20 .89 .67|.82 -.26|.71 -.40| .57 .34/ 90.0 86.6|g24 |
20 .89 .67|.82 -.24|.92 .04] .50 .34|90.0 86.6|q27 |
.89 .67|.83 -.22/1.01 .21| .48 .34/ 90.0 86.6|q29 |
20 .89 .67|.85 -.18/.83 -.15| .50 .34]90.0 86.6| g47 |
20 .89 .67|1.34 .80|1.25 .61|-.02 .34]80.0 86.6|q50 |
20 .50 .59|.96 .00|.97 .08| .37 .33|85.0 82.4/q10 |
| 25 4 20 .50 .59|1.37 1.011.42 1.02| -.13 .33|75.0 82.4| 25 |
| 48 4 20 .50 .59|1.33 .93|1.26 .71|-.04 .33|75.0 82.4| q48 |
| 9 5 20 .18 .55/.86 -.38|.86 -.31| .49 .33]80.0 78.0/q9 |
| 18 5 20 .18 .55|.93 -.13|.87 -.29| .43 .33/ 80.0 78.0q18 |
| 26 5 20 .18 .55|.94 -.12|.95 -.03| .40 .33|80.0 78.0| g26 |
| 37 5 20 .18 .55/1.03 .20|1.11 .43| .26 .33|80.0 78.0| g37 |
| 40 5 20 .18 .55.91 -.20/.91 -.15| .43 .33|80.0 78.0| g40 |
| 44 5 20 .18 .55/1.32 1.08[1.35 1.03| -.09 .33|70.0 78.0| q44 |
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| 5 6 20 -10 .51|.88 -46|.83 -57| .49 .32|75.0 73.4|q5 |
14 6 20 -10 .51|1.38 1.49|1.54 1.78| -.22 .32|65.0 73.4| q14 |
17 6 20 -10 .51].94 -.20| .89 -.31| .41 .32|75.0 73.4|q17 |
20 6 20 -10 .51].98 .01|.93 -.17| .35 .32|75.0 73.4| q20 |
22 6 20 -10 .51].96 -.10] .95 -.09| .37 .32|75.0 73.4| q22 |
38 6 20 -10 .51].91 -.30|.86 -.46| .45 .32|75.0 73.4| 938 |
39 6 20 -10 .51].90 -.35| .84 -.51] .46 .32|75.0 73.4| q39 |
46 6 20 -10 .51)1.25 1.06|]1.26 .95|-.01 .32|65.0 73.4| q46 |
| 4 7 20 -36 .49|.85 -76|.82 -.76] .51 .31|70.0 68.7| g4 |
15 7 20 -36 .49].97 -11].95 -.14| .35 .31|70.0 68.7| q15 |
30 7 20 -36 .49|.87 -.63|.86 -.54| .47 .31|70.0 68.7| q30 |
32 7 20 -36 .49]|.83 -.90|.76-1.06] .55 .31|70.0 68.7| 32 |
3 7 20 -36 .49|1.07 .43|1.05 .28| .22 .31|70.0 68.7| q35 |
42 7 20 -36 .49|1.08 .49|1.13 .60| .18 .31|70.0 68.7| g42 |
| 1 8 20 -59 .48|.93 -.46|.89 -.48] .40 .29|75.0 64.9/ g1 |
2 8 20 -59 48|1.05 .37|]1.01 .11] .24 .29|55.0 64.9| g2 |
| 6 8 20 -59 .48]|.95 -30]|.92 -.36] .37 .29|75.0 64.9|q6 |
21 8 20 -59 .48]1.04 .29].99 .03| .26 .29| 55.0 64.9| 21 |
23 8 20 -59 48|1.01 12|11.04 .27| .27 .29|75.0 64.9]| 923 |
41 8 20 -59 .48].98 -.05/1.01 .12| .30 .29|65.0 64.9| g41 |
45 8 20 -59 .48|1.00 .06| .94 -.21| .31 .29|55.0 64.9| 45 |
7 9 20 -81 .47|.85-1.27|.81-1.00] .49 .28|75.0 61.3|q7 |
36 9 20 -81 .47].91 -71|.88 -.58| .40 .28]|65.0 61.3| 936 |
19 10 20 -1.03 .47]|.96 -.36| .93 -.32| .33 .27|65.0 59.7| q19 |
28 10 20 -1.03 .47]|.92 -.80| .88 -.59| .39 .27|65.0 59.7| 928 |
31 10 20 -1.03 .47|.96 -.40|.92 -.37| .34 .27|55.0 59.7| q31 |
13 11 20 -1.25 .47].96 -.35|.92 -.29| .32 .26|60.0 60.0| q13 |
33 11 20 -1.25 .47|.93 -.62|.89 -.46| .36 .26| 60.0 60.0| q33 |
34 11 20 -1.25 .47|1.04 .43|]1.00 .08] .21 .26|60.0 60.0| q34 |
49 12 20 -1.47 47115 1.22|1.11 .52 .05 .25|50.0 62.7| q49 |
| + + + + + |
| MEAN 6.1 20.0 .00 .57|]1.01 .0|1.03 .0Q| | 74.1 73.9] |
|P.SD 28 .0 .88 .15.17 .6|/.32 .6| | 11.4 10.4| |
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TABLE 17.1 ermera2021 4.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM

PERSON: REAL SEP.: 1.80 REL.:.76 ... ITEM: REAL SEP.: 1.01 REL.: .51
PERSON STATISTICS: MEASURE ORDER

|IENTRY TOTAL TOTAL MODEL| INFIT | OUTFIT |PTMEASUR-
AL|EXACT MATCH]| |
INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR.
EXP.| OBS% EXP%| PERSON]|
| + + + + + |
| 19 40 560 1.58 .38|.80 -.86|.67-1.09] .57 .36| 86.0 81.9] EM254F]|
| 2 21 50 -40 .31].92 -.80|.89 -.67| .44 .35|70.0 65.3| EM237F|
| 17 21 50 -40 .31|.84-1.70|.78-1.39] .53 .35|74.0 65.3| EM252M|
| 7 17 50 -79 .32|1.00 .04|.90 -.41| .35 .33|64.0 68.7| EM242M|
| 18 17 50 -79 .32|]1.02 .17|1.36 1.63| .25 .33|72.0 68.7| EM253M|
| 20 17 50 -79 .32]1.02 .17|.99 .00| .31 .33|68.0 68.7| EM255M|
| 12 16 50 -89 .3211.16 1.29|1.17 .80| .14 .32|62.0 70.0| EM247F|
| 11 15 50 -99 .33|1.00 .08|.92 -.26| .32 .31|68.0 71.3| EM246F|
| 15 15 50 -99 .33|1.04 .33|1.04 .22| .26 .31|72.0 71.3| EM250F]|
| 1 14 50 -1.10 .33|1.01 .09| .92 -.24| .31 .30|64.0 72.7]| EM236F|
| 16 14 50 -1.10 .33|1.10 .71[1.05 .27| .20 .30| 72.0 72.7| EM251F]|
| & 13 50 -1.21 .34|1.00 .07|.96 -.05] .29 .29|78.0 74.3| EM240F|
| 6 13 50 -1.21 .34|1.07 .50|1.15 .60| .20 .29|74.0 74.3| EM241F|
| 10 13 50 -1.21 .34|.91 -53|1.39 1.35| .32 .29|78.0 74.3| EM245F|
| 13 13 50 -1.21 .34|1.02 .16| .92 -.21| .29 .29|74.0 74.3| EM248M|
| 3 12 50 -1.33 .35]|.98 -.06|.88 -.32| .32 .28| 78.0 76.1| EM238F|
| 4 10 50 -1.59 .37|1.00 .08|1.01 .14| .25 .26|80.0 79.9] EM239F|
| 8 10 50 -1.59 .37|1.03 .23|.96 -.01] .24 .26|80.0 79.9] EM243F|
| 9 9 560 -1.73 .38/1.04 .26|1.98 2.14| .10 .25|82.0 81.9] EM244F|
| 14 7 50 -2.05 .42|.89 -.31|.68 -.65| .37 .23| 86.0 86.0| EM249F|
| + + + + + |
| MEAN 153 50.0 -99 .34]|.99 .0/1.03 .1] | 74.1 73.9| |
|P.SD 6.7 .0 .71 .03].08 .6].28 .9| | 6.8 5.5] |
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2.19. ESG Imaculada Conceigdo-Ermera, 2023

TABLE 13.1 ermera1.INPUT: 20 PERSON 50 ITEM REPORTED: 20 PERSON 50

ITEM

PERSON: REAL SEP.: 1.76 REL.:.76 ... ITEM: REAL SEP.: 1.13 REL.: .56
ITEM STATISTICS: MEASURE ORDER

[ENTRY TOTAL TOTAL

MODEL| INFIT | OUTFIT |PTMEASUR-AL|EXACT
MATCH| |

INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.|

OBS% EXP%| ITEM |

+ + + + + |

Awl\)l\)m

20
20
20

20
20

20
20
20
20
20
20

20
20
20

20

20

20
20
20

6 20

20
20

1.70
1.70
1.70
1.19
.80
.80
.80
.80
.80
.80
.80
.80
47
47
47
19
19
19
19
19
19
19

59[1.44 1.19]1.77 1.61] -.31

52|1.34 1.3111.32 1.17| -1

781.12 .40/ .83 .01] .22 .28]90.0 90.0| q24 |
78/1.25 .59|1.38 .71|-.06 .28|90.0 90.0| q36 |
78/1.29 .65/1.89 1.19]-.21 .28 90.0 90.0| g46 |
66| .60 -.93| .39 -1.27| .86 .31]90.0 85.0| q25 |

59|1.37 1.04/1.37 .92| -.14 .33]70.0 81.4|q2 |

59| .79 -.52| .78 -.43| .59 .33/90.0 81.4/ g8 |
59| .79 -.49| .82 -.30| .56 .33]90.0 81.4|q11 |
.33 70.0 81.4| g28 |
59| .81 -.43| .88 -.15| .52 .33]90.0 81.4| q29 |

.59|1.39 1.08|1.44 1.04| -.18 .33| 70.0 81.4| q30 |

.59 .80 -.46| .85 -.23| .54 .33 90.0 81.4| 35 |
59| .70 -.81|.59-1.00] .73 .33 90.0 81.4| g41 |

55[1.34 1.13|1.42 1.20| -.12 .33|65.0 77.9| g3 |
55[1.32 1.07|1.30 .93|-.07 .33|65.0 77.9/q15 |

55| .95 -.07| .85 -.35| .43 .33| 75.0 77.9| g48 |
.33/ 60.0 74.2| q9 |

52| .86 -.50| .84 -.52| .51 .33|80.0 74.2|q19 |

52|1.45 1.67|1.46 1.57| -.27 .33|60.0 74.2| g20 |

52| .93 -.21| .93 -.17| .42
52| .88 -.44| .84 -54| 50
52| .88 -.41|.90 -.28| .47
52| .82 -.69| .77 -.84| .58

.33 80.0 74.2| 23 |
.33/ 80.0 74.2| 26 |
.33 80.0 74.2| 31 |
.33/ 80.0 74.2 939 |

285



| 42 6 20 .19 .52]1.16 .71]1.20 .78| .10 .33|70.0 74.2| g42 |
| 45 6 20 .19 .52|1.35 1.34[1.35 1.24| -.13 .33|60.0 74.2| q45 |

| |
| 13 7 20 l 50| .75 -1.28 .71-1.39] .67 .32| 75.0 70.2| q13 |

| 27 7 20 -06 .50/1.44 1.98|1.48 1.95|-28 .32|55.0 70.2| g27 |
| 40 7 20 -06 .50|.87 -.59|.85 -.61| .50 .32|75.0 70.2| 40 |
| 44 7 20 -06 .50|.88 -.53|.87 -.54| .48 .32|75.0 70.2| g44 |
| 50 7 20 -06 .50|.77-1.15.73-1.27| .64 .32|75.0 70.2| q50 |
| 10 8 20 -30 .48|.90 -.59|.88 -.60| .46 .31|75.0 66.5| q10 |
| 18 8 20 -30 .48].77-1.44|.73-1.49| .63 .31|75.0 66.5/q18 |
| 33 8 20 -30 .48|.96 -.16|.96 -.13| .36 .31|75.0 66.5| 33 |
| 34 8 20 -30 .48/.81-1.19.78-1.22| .58 .31|75.0 66.5| 34 |

| 37 8 20 -30 .48/1.48 2.61|1.60 2.75|-.38 .31|45.0 66.5| 37 |
| 499 8 20 -30 .48|1.05 .37|1.08 .46| .23 .31|65.0 66.5| q49 |
| 7 9 20 -52 .47|.81-1.46|.77-1.38] .57 .30|75.0 63.0|q7 |
| 12 9 20 -52 .47|.95 -.32|.95 -.26| .37 .30| 75.0 63.0| q12 |
| 14 9 20 -52 .47|.88 -.86|.88 -.68| .46 .30| 75.0 63.0/q14 |
| 16 9 20 -52 .47|.83-1.28].79-1.26| .54 .30|65.0 63.0| q16 |
| 38 9 20 -52 .47]1.01 .14/1.00 .07| .29 .30|65.0 63.0| 38 |
| 43 9 20 -52 .47]1.03 .30/1.00 .07| .27 .30|65.0 63.0] g43 |

| 4 10 20 -74 A711.03 .34/1.00 .07| .25 .29]55.0 60.1]q4 |
| 6 10 20 -74 .47].94 -50|.90 -.55| .38 .29|65.0 60.1]q6 |
| 22 10 20 |-74 .47].92 -74| .87 -71| 42 .29|75.0 60.1| 22 |

| + + + + + |
| MEAN 7.0 20.0 .00 .54|1.01 .0|]1.00 .0| | 74.2 72.8] |
|P.SD 32 .0 .86 .08/.23 .9/.31 .9 |10.7 8.6 |

TABLE 17.1 ermera 2023 SE 1.INPUT: 20 PERSON 50 ITEM REPORTED: 20
PERSON 50 ITEM
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PERSON: REAL SEP.: 1.76 REL.:.76 ... ITEM: REAL SEP.: 1.13 REL.: .56
PERSON STATISTICS: MEASURE ORDER

MODEL| INFIT | OUTFIT |[PTMEASUR-AL[EXACT
MATCH| |

INUMBER SCORE COUNT MEASURE S.E.|MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.|

OBS% EXP%| PERSON |

| + + + + + |

[ENTRY TOTAL TOTAL

| 9 37 50 1.20 .34|.87 -77|.76 -.84] .46 .30|80.0 75.4] EMIL13M|
| 10 35 50 .98 .33|.87 -.90|.77 -.96| .47 .31|74.0 72.2| EMJJ13F|

| 1 24 50 -07 .30[1.02 .22|1.03 .29| .32 .35|64.0 64.2] EMAM13F|
| 20 20 50 -44 .31/.98 -11[1.02 .16| .36 .35|72.0 66.4] EMTI13F|

| 11 19 50 -54 .31/.90 -.84|.85 -.89| .46 .35|74.0 67.3] EMKM13M|
| 4 17 50 -74 .32]1.08 .68/1.04 .27| .27 .35|66.0 70.0| EMDF13F|
| 8 17 50 -74 .32/.92 -.61|.84 -.87| .46 .35/70.0 70.0] EMHB13M|
| 2 16 50 -84 .32]1.14 1.01|1.36 1.72| .17 .35/ 70.0 71.6| EMBS13F|
| 7 16 50 -84 .32/.86-1.06|.77-1.18] .52 .35| 74.0 71.6| EMGM13F|
| 13 16 50 -84 .32|.94 -421.07 .41 .39 .35|78.0 71.6| EMMM13M|
| 17 16 50 -84 .32|1.10 .74/1.10 .55 .24 .35|74.0 71.6| EMQF13F]|
| 19 16 50 -84 .32/1.04 .35/1.04 .28| .30 .35|74.0 71.6| EMSN13M|
| 6 15 50 -95 .33]1.11 .76/1.16 .80| .22 .35|76.0 73.1| EMFB13M|
| 14 15 50 -95 .33|.89 -.69|.78-1.03| .48 .35|76.0 73.1] EMNL13M|
| 16 14 50 -1.06 .34|.90 -58| .86 -.59| .45 .35| 76.0 74.8| EMPB13M|
| 5 13 50 -1.18 .34]1.23 1.28|1.25 1.04| .10 .35|70.0 76.4| EMET13F|
| 12 13 50 -1.18 .34/1.12 .74[1.11 51| .22 .35|70.0 76.4] EMLM13F|
| 15 13 50 -1.18 .34/.99 -.02|1.01 .13| .35 .35|82.0 76.4| EMOB13M|
| 18 11 50 -1.43 .36|.97 -07|1.19 .71| .34 .34|82.0 79.8] EMRD13M|
| 3 9 50 -1.71 .39]1.05 .30[1.02 .19| .28 .33| 82.0 83.3] EMCB13F|

| + + + + + |
|MEAN 17.6 50.0 -71 .33]1.00 .0[1.00 |74.2 72.8] |
|IPSD 69 .0 .69 .02/.10 .7|.17 .8| | 49 43| |
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3. Cartas de AProvacéao Ethicas

tN,.f_.‘:q
Q REPUBLICA DEMOCRATICA DE TIMOR-LESTE Q e E;D
INSTITUTO NACIONAL DE CIENCIAS E TECNOLOGIA {/\J
(INCT)

Avenida de Balide, Dili, Timor-Leste. Tel. (+670) 78269204/7660660, email: inct.secretariado@gmail.com

N. ° Ref: 060/Pres. Exec/INCT/V/2024
Dili: May 9, 2024

Ethical and Technical Approval Letter for Scientific Research
(Ethical Approval Letter)

The National Institute of Science and Technology of Timor-Leste (INCT) hereby gives
notice that the Researcher Me.Feliciana Maria Vaz, PhD is conducting scientific research entitled
“Exploring National Examination Quality Using Rash Measurement Model and Revising
Suggestions: A Case Study of the National Examination of Mathematics Subject in the Three-Year
Executive National Exams (2018/19, 2020/21 e 2022/2023)", which is funded and ethically
approved by the INCT. This research will be conduct between May 2024 and December 2024, in
the municipality (ies) of Dili, Ermera, lautem, Covalima, Oecusi and Manatuto so we request the
competent authorities to support the implementation of this study.

The Ethics Committee of the INCT has granted ethical and technical approval for this
research project, which is subject, however, to compliance with some conditions.

INCT Conditions
This Ethical and Technical Approval is subject to compliance with the following conditions:

1. Duration: This Ethical and Technical Approval to conduct the scientific research has a
duration of Eight (8) months, approximately, from the day (13-05-2024) until the last day of
December 2024.

2. Final/Progress Report and Dissemination of Scientific Research: The Principal
Investigator is required to submit a written Final/Progress Report to the INCT on the date agreed
upon by both parties (Principal Investigator and INCT) and subsequently proceed, within the
agreed period, to the dissemination of the scientific research.

3. Mandatory Notification to the INCT: It is necessary for the Principal Investigator and
research team (if applicable) to notify the INCT if:

a) any change arises to the project and consequently, it is necessary for the INCT to review
the ethical and technical approval of the project;

b) Any difficult-to-manage issue arises regarding the protection and safety of participants,
especially minors, psychological sensitivity or others;

¢) Ifthere is a change of a member of the research team, the replacement and contact details
of the same should be indicate.

d) Ifthere is a change/discontinuity of any location where data collection is to take place or a
significant delay;

¢) In the event of accidents in experimental research conducted in the laboratory or the field;

4. Letter of Knowledge/Authorization: This letter of ethical approval does not replace
the authorization that needs to be requested from the competent authorities, the authority of
municipalities (sucos and villages), public and private institutions/organizations and individuals to
proceed with the research activities. The research team must apply for the appropriate
authorization(s) to conduct scientific research at the respective sites.

e
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INSTITUTO NACIONAL DE CIENCIAS E TECNOLOGIA
(INCT)

Avenida de Balide, Dili, Timor-Leste. Tel. (+670) 78269204/7660660, email: inct.secretariado@gmail.com

&
REPUBLICA DEMOCRATICA DE TIMOR-LESTE 67\,3)

5. Research Conduct and Ethics: Attitudes, behaviours and research ethics are the sole
responsibility of the Principal Investigator and the research team. It is indispensable for the
Research Team, who is representing their institution:

a) Maintain a posture of cordiality, good manners, honesty, integrity and punctuality with
all stakeholders;

b) The essential contents of the Informed Consent should be explained to the participant
before and after the interviews or questionnaires are carried out and the confidentiality of his/her
data should be protected from third parties at any cost.

Any situation not foreseen in the project must be notified to the INCT responsible. If you
have any questions, please contact the head of the Ethics Committee of the INCT, Dr Jacinta
Guterres, with the contact number +670 77414785 and email:

. The Pfesident of tl/le Exec%f the INCT

Dr. José Cornélio Guterres

289



g REPUBLICA DEMOCRATICA DE TIMOR-LESTE
°  INSTITUTO NACIONAL DE CIENCIAS E TECNOLOGIA
(INCT)

Gabinete do Presidente do Conselho Executivo
Avenida de Balide, INFORDEPE, Dili Telemdveis (+670)78558055, Email:inct sccret

Dili, 13 de Maio de 202 4

Ex.mo Sr. Coordenador do Curriculo do Ministério da Educagéo
Dr. Jodao Mau-Pelu

Numero Ref. : ©@1 [Pres.Executivo/INCT/V/2024
Assunto : Pedido de autorizagdo para a realizagdo da pesquisa cientifica

Classificagdao :Importante

Excelentissimo Sr. Coordenador,

Como é do vosso conhecimento, o Instituto Nacional de Ciéncias e Tecnologia (INCT) é o instituto publico
que goza de autonomia, financeira e patrimonial, bem como de autonomia cientifica e editorial, e €
dotado de personalidade juridica, conforme esta previsto no artigo 2.° do Decreto-Lei n.c 5/2023, de 8
de Margo, primeira alteragao ao Decreto-Lei n.c 23/2014, de 3 de Setembro, sobre o Estatuto do INCT.

O INCT tem como missdo de promover continuadamente o avango do conhecimento cientifico e
tecnoldgico em Timor-Leste, explorando oportunidades que se revelem em todos os dominios cientificos
e tecnologicos e estimular a sua difusé@o e aplicagéo pratica enquanto fator de desenvolvimento e de

melhoria do bem-estar da populagéo, nos termos do artigo 4.° do seu Estatuto.

Igualmente, uma das atribuicdes do INCT é promover investigagdes cientificas e tecnolégicas por
iniciativa propria ou em colaboragéo com outras instituicdes do pais, conforme estéa previsto na alinea d)

do artigo 10.° do seu Estatuto.

Entretanto, no ano fiscal de 2024, o INCT conseguiu obter 11 (onze) pesquisadores cientificas através

do concurso publico, realizado no més de Fevereiro do mesmo ano corrente.

Mais informo ainda que, o INCT oferece, a cada ano fiscal, fundo de financiamento no ambito da
pesquisa cientifica. Deste modo, venho por esta missiva, solicita a S.Ex.c2que se digne permitir e apoiar

a Me. Feliciana Maria Vaz, M.Ed., Ph.D, como Investigador Responsavel, e a sua equipa, portador do

cartao de eleitor n.c 000623010 cuijo titulo de pesquisa Exploring National Examination Quality Using
Rasch Measurement Model and Revising Suggestions: A Case Study of the National Examination

s

290



of Mathematics Subject in the Three-Year Executive National Exams (2018/19, 2020/2021 &
2022/2023), a pesquisa vai ser feita no Ministério da Educagéo em Direcéo do Curriculo, a partir do més
de Maio ao més de Dezembro de 2024, durante o processo da execugao de pesquisa, nomeadamente,
na autorizagdo do Senhor Coordenador no processo de fornecimento de dados, informagdes e facilitar

0 acesso as outras informagdes relevantes a referida pesquisa cientifica.

Aceito S.Ex.cia, os protestos da minha mais elevada consideragao e estima, apresento os meus melhores

sinceros cumprimentos.

Pre o Conselho Executivo
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Dili, 17 de Maio de 2024

Hato’o ba : Ex." Dr. Jodo Mau-Pelu, Coordenador Curriculo ME

Asuntu : Pedidu Autorizasaun Rekolla Dadus ba Pesquisa Ciéntifico Programa INCT
husi Ekipa IPDC
Klasifikasaun : Importante

Ex.™ Sr.Coordenador Curriculo ME,

Ami Ekipa Peskizadores husi Instituto Profissional de Canossa (IPDC) ho fuan gratidaun
hakarak aproveita tempu ida ne’e hato’o kumprimentus no saudasoens akadémikus ba sua
excelencia ho komitiva tomak iha servisu fatin.

Liu husi biban ida ne’e ami hakarak informa ba sua excelencia katak ami Ekipa
peskizadores husi Instituto Profissional de Canossa (IPDC) hetan fiar husi Sua Ex.™
Presidente Exekutivo Instituto Nacional Ciéncia Technologia (INCT) ho Nia Komitivas ba
Programa Peskiza Siéntifiku de 2024, ho titulo peskiza: Exploring National Examination
Quality Using Rasch Measurement Model and Revising Suggestions: A Case Study of the
National Examination of Mathematics Subject in Grade 12 of Sciense of Technology in
Secondary General Education (ESG)) in the Three-Year Executive of National Exams
(2018/2019, 2020.2021 no 2022/2023), ne’ebe  mak mensiona iha karta INCT
Nu.Ref.:061/Pres.Executivo/INCT/V/2024, (Karta kompleto favor hare iha dokemento anexo
NU.: 2).

Peskiza ida ne’e ho objetivu atu analiza no determina kualidade exame nasional
estudante finalista sira nian ne’ebe sei refere liu ba dixiplina Matematika iha Programa
Ciéncia Technologia (CT) 12° Ano de Escolaridade iha Ensino Secondario Geral (ESG) iha
teritoriu.. Liu-liu iha Ensino Secondario Geral (ESG) Neen (6 ESG) ne’ebe, ekipa
peskizadores-IPDC foti hodi sai nudar Amostra ba peskiza siéntifiku ida ne’e nian. Ami hein
katak resultadu husi peskiza siéntifiku ida ne’e, bele sai nudar referensias ba autoridades
kompotentes edukativus iha instituisaun edukasional iha teritorio tomak hodi dezenvolve diak
liu tan kualidade edukasaun ne’ebe sélidu no adekuadu inklui formasaun karakter foinsa’e
sira nian liu husi prosesu ensinamentu no aprendizajen, inklui elaborasaun pontus de exame
ba kada dixiplina iha nivel eskolas no dixiplina matematika iha nival exame nasional bazeia
ba nivel kompriensaun tuir estrutura edukasional Bloom Taxonomy.

Ami garante katak dadus refere amitrata ho konfidensialidade tomak, no sei utiliza deit
ba objetivu peskiza ida ne’e nian hahu husi inisiu to’o remata. Ami iha esperansa katak
rezultadu peskiza ida ne’e, bele sai util no benefisia ita hotu ne’ebe mak servisu iha
instituisaun edukativa hodi desenvolve diak liu tan kualidade edukasaun no formasaun
karater ne’ebe s6lidu no adekuadu atu hodi hatan ba nesesidades desenvolvimento Nasaun no
Kreda iha futuru.

Ho razaun hirak ne’e mak ohin, ami ekipa peskizadores-IPDC mai atu husu sua
excelencia nia desponiblidade atu bele autoriza no fo tempo ba ami hodi halo peskiza no foti
dadus/dokumentos no file elektronikas balu ne’ebe relevante ho peskiza ida ne’e nian. No ami
hein ho konfiansa tomak atu bele hetan dadus importantes refere ba peskiza ida ne’e. (Lista
ba Dadus no Kalendario Peskiza ba Recolla Dadus ba peskiza ida ne’e, bele haré iha iha
dokumentu anexo,Na.: 2).

Molok atu remata, dala ida tan ho fuan gratidaun ami agradese ba Sua Excelencia
honiakomtivas nia disponibilidade no kolaborasaun tomak.Mak deit, obrigada wa’in.
“Lalehan Tane no Rai Sadia”.

Ekipa-Peskizador

Madre Feliciana Maria Vaz, FACC, Ph.D NuUmero Kotakto : 78424156
Mr. Tomas da Costa Alves,SS,MM NuUmero Kotakto : 73721031
Mr. Jerito Pereira,L.Ed., M.Ed NuUmero Kotakto : 76619521
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Dili, 17 de Maio de 2024
Listas Anexo NU. 1

Dadus no dokumentos ou file elektronikas ne’ebe ami ekipa presisa mak hanesan tuir ne’e:

1)

2)

3)

4)

5)

6)

Listas/file elektronikas Estudante Finalitas iha Programa CT-12° Ano Escolaridade
ne’ebe mak tuir ona Exame Nasional iha dixiplina Matematika tuir kada sala de exame
hahu husi (2018/2019; 2020/2021; 2022/2023).

Follas de provas exame nasional ba dixiplina Matematika Program CT-12° Ano
Escolaridade hahu husi (2018/2019; 2020/2021; 2022/2023).

Follas de respostas husi estudantes finalistas ba iha exame nasional ba dixiplina
matematika iha Programa CT-12° Ano Escolaridade hahu husi tinan (2018/2019;
2020/2021; 2022/2023).

Lista prezensa estudante finalista ne’ebé mak tuir ezame nasional dixiplina Matematika
Programa CT-12° Ano Escolaridade hahu husi tinan (2018/2019; 2020/2021; 2022/2023).
Copias documetos: Candidatos dos Exames Nacionais do Ensino Secundario Geral
Palaban CT Ano Lectivo de 2018,2019,2020,2021,2022 no2023, husi Gabinete de
Avaliacéo e Desenvolvimento Curricular ME.

Chave Resposta Dixiplina Matematika Programa CT-12° Ano Escolaridade hahu husi
tinan (2018/2019; 2020/2021; 2022/2023).

Nota Bem: Documentos lima (5 documentos refere dadaun iha leten ne’e) kompleto
sua exelencia sir abele haruka uluk mai liu husi email ida ne’e: felyvaz@gmail.com

Dokumentu hirak foti husi eskola neen (6 Escolas) ne’ebe mak ekipa peskizadores foti sai
nudar sample/amostra ba peskiza mak hanesan:

1)
2)
3)
4)
5)
6)

ESG Sta. Madalena de Canossa, Haslaran Comoro, Munisipiu Dili;
ESG St. Francisco de Assis Natarbora, Munisipiu Manatuto;

ESG Nino Koni Santana, Munisipiu Lautem;

EGS Palaban, Oecusse Munisipiu RAEOA;

ESGP de Suai, Munisipiu Covalima;

ESG Imaculada Conceicdo, Munisipiu Ermera;

Kalendario Realizasaun Foti Dadus
1.13/05/2023 Aprosimansaun ba CDC-ME

2.16/06/2024 Hasoru malu ho CDC —ME iha Servisu fatin
Dala ida tan ho fuan gratidaun ami agradese ba Sua Excelencia ho nia komtivas nia

desponibilidade no kolaborasaun tomak. Mak deit, obrigada wa’in. Lalehan Tane no Rai

Sadi

a.

Ekipa-Peskizador

Madre Feliciana Maria Vaz, FACC, Ph.D NUmero Kotakto : 78424156

Mr.
Mr.

Tomas da Costa Alves,SS,MM NUmero Kotakto : 73721031
Jerito Pereira,L.Ed., M.Ed NUmero Kotakto : 76619521
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(N0
(NXC
Q REPUBLICA DEMOCRATICA DE TIMOR-LESTE
INSTITUTO NACIONAL DE CIENCIAS E TECNOLOGIA
(INCT)

Avenida de Balide, Dili, Timor-Leste. Tel. (+670) 78269204/7660660, email: inct.secretariado@gmail.com

QAP
D0

N. ° Ref: 0c0/Pres. Exec/INCT/V/2024
Dili: May 9, 2024

Ethical and Technical Approval Letter for Scientific Research
(Ethical Approval Letter)

The National Institute of Science and Technology of Timor-Leste (INCT) hereby gives
notice that the Researcher Me.Feliciana Maria Vaz, PhD is conducting scientific research entitled
“Exploring National Examination Quality Using Rash Measurement Model and Revising
Suggestions: A Case Study of the National Examination of Mathematics Subject in the Three-Year
Executive National Exams (2018/19, 2020/21 e 2022/2023)", which is funded and ethically
approved by the INCT. This research will be conduct between May 2024 and December 2024, in
the municipality (ies) of Dili, Ermera, lautem, Covalima, Oecusi and Manatuto so we request the
competent authorities to support the implementation of this study.

The Ethics Committee of the INCT has granted ethical and technical approval for this
research project, which is subject, however, to compliance with some conditions.

INCT Conditions
This Ethical and Technical Approval is subject to compliance with the following conditions:

1. Duration: This Ethical and Technical Approval to conduct the scientific research has a
duration of Eight (8) months, approximately, from the day (13-05-2024) until the last day of
December 2024.

2. Final/Progress Report and Dissemination of Scientific Research: The Principal
Investigator is required to submit a written Final/Progress Report to the INCT on the date agreed
upon by both parties (Principal Investigator and INCT) and subsequently proceed, within the
agreed period, to the dissemination of the scientific research.

3. Mandatory Notification to the INCT: It is necessary for the Principal Investigator and
research team (if applicable) to notify the INCT if:

a) any change arises to the project and consequently, it is necessary for the INCT to review
the ethical and technical approval of the project;

b) Any difficult-to-manage issue arises regarding the protection and safety of participants,
especially minors, psychological sensitivity or others;

¢) If there is a change of a member of the research team, the replacement and contact details
of the same should be indicate.

d) If there is a change/discontinuity of any location where data collection is to take place or a
significant delay;

¢) In the event of accidents in experimental research conducted in the laboratory or the field;

4. Letter of Knowledge/Authorization: This letter of ethical approval does not replace
the authorization that needs to be requested from the competent authorities, the authority of
municipalities (sucos and villages), public and private institutions/organizations and individuals to
proceed with the research activities. The research team must apply for the appropriate
authorization(s) to conduct scientific research at the respective sites.

e

294



g REPUBLICA DEMOCRATICA DE TIMOR-LESTE
INSTITUTO NACIONAL DE CIENCIAS E TECNOLOGIA
(INCT)
Avenida de Balide, Dili, Timor-Leste. Tel. (+670) 78269204/7660660, email: inct.secretariado@gmail.com

5. Research Conduct and Ethics: Attitudes, behaviours and research ethics are the sole
responsibility of the Principal Investigator and the research team. It is indispensable for the
Research Team, who is representing their institution:

a) Maintain a posture of cordiality, good manners, honesty, integrity and punctuality with
all stakeholders;

b) The essential contents of the Informed Consent should be explained to the participant
before and after the interviews or questionnaires are carried out and the confidentiality of his/her
data should be protected from third parties at any cost.

Any situation not foreseen in the project must be notified to the INCT responsible. If you
have any questions, please contact the head of the Ethics Committee of the INCT, Dr Jacinta
Guterres, with the contact number +670 77414785 and email:

. The Pfesident of tﬁe Execufi%ﬁ the INCT

Dr. José Cornélio Guterres
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24 g REPUBLICA DEMOCRATICA DE TIMOR-LESTE G‘N X /T
7 INSTITUTO NACIONAL DE CIENCIAS E TECNOLOGIA (=7 'r)
(INCT)
Gabinete do Presidente do Conselho Executlvo
Avenida de Balide, INFORDEPE, Dili Teleméveis (+670)78558055, Email:inct scc 1do@gr

Dili, 13 de Maio de 2024

Ex.mo Sr. Diretor do Ensino Secundario Geral Nino Konis Santana em Lautém
Dr. Grilo Fernandes

Numero Ref. : ©b{ /Pres.Executivo/INCT/V/2024
Assunto : Pedido de autorizagdo para a realizagao da pesquisa cientifica

Classificagao : Importante

Excelentissimo Sr. Diretor,

Como é do vosso conhecimento, o Instituto Nacional de Ciéncias e Tecnologia (INCT) € o instituto pablico
que goza de autonomia, financeira e patrimonial, bem como de autonomia cientifica e editorial, e é
dotado de personalidade juridica, conforme esta previsto no artigo 2.° do Decreto-Lei n.c 5/2023, de 8
de Margo, primeira alteragdo ao Decreto-Lei n.c 23/2014, de 3 de Setembro, sobre o Estatuto do INCT.

O INCT tem como miss@o de promover continuadamente o avango do conhecimento cientifico e
tecnolégico em Timor-Leste, explorando oportunidades que se revelem em todos os dominios cientificos
e tecnolégicos e estimular a sua difus@o e aplicagdo pratica enquanto fator de desenvolvimento e de

melhoria do bem-estar da populagéo, nos termos do artigo 4.° do seu Estatuto.

Igualmente, uma das atribuicdes do INCT é promover investigagdes cientificas e tecnolégicas por
iniciativa propria ou em colaboragao com outras instituicdes do pais, conforme esta previsto na alinea d)
do artigo 10.° do seu Estatuto.

Entretanto, no ano fiscal de 2024, o INCT conseguiu obter 11 (onze) pesquisadores cientificas através

do concurso publico, realizado no més de Fevereiro do mesmo ano corrente.

Mais informo ainda que, o INCT oferece, a cada ano fiscal, fundo de financiamento no ambito da
pesquisa cientifica. Deste modo, venho por esta missiva, solicita a S.Ex.c2que se digne permitir e apoiar

a Me. Feliciana Maria Vaz, M.Ed., Ph.D, como Investigadora Responsavel, e a sua equipa, portador

do cartao de eleitor n.c 000623010 cujo titulo de pesquisa “Exploring National Examination Quality
Using Rasch Measurement Model and Revising Suggestions: A Case Study of the National
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of Mathematics Subject in the Three-Year Executive National Exams (2018/19, 2020/2021 &
2022/2023), a pesquisa vai ser feita no Ministério da Educagéo em Direcéo do Curriculo, a partir do més
de Maio ao més de Dezembro de 2024, durante o processo da execugéo de pesquisa, nomeadamente,
na autorizago do Senhor Coordenador no processo de fornecimento de dados, informagdes e facilitar

0 acesso as outras informagdes relevantes a referida pesquisa cientifica.

Aceito S.Ex.c, os protestos da minha mais elevada consideragéo e estima, apresento os meus melhores
sinceros cumprimentos.

Dr. mélio Guterres

Pres@ﬁo Conselho Executivo
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Dili, 17 de Maio de 2024
Ex.™ Dr. Grilo Fernandes,

Diretor Ensino Secondario Geral Nino Konis Santana,Lospalos/Lauten.

Asuntu : Pedidu Autorizasaun Rekolla Dadus ba Pesquisa Ciéntifico Programa INCT
husi Ekipa IPDC
Klasifikasaun : Importante

Rev.™ Senhor Diretor

Ami Ekipa Peskizadores husi Instituto Profissional de Canossa (IPDC) ho fuan gratidaun
hakarak aproveita tempu ida ne’e hato’o kumprimentus no saudasoens akadémikus ba Diretor
ho komitiva tomak iha servisu fatin.

Liu husi biban ida ne’e ami hakarak informa ba Senhor Diretor katak ami Ekipa
peskizadores husi Instituto Profissional de Canossa (IPDC) hetan fiar husi Sua Ex.™
Presidente Exekutivo Instituto Nacional Ciéncia Technologia (INCT) ho Nia Komitivas ba
Programa Peskiza Siéntifiku de 2024, ho titulo peskiza: Exploring National Examination
Quality Using Rasch Measurement Model and Revising Suggestions: A Case Study of the
National Examination of Mathematics Subject in Grade 12 of Sciense of Technology in
Secondary General Education (ESG)) in the Three-Year Executive of National Exams
(2018/2019, 2020.2021 no 2022/2023) ne’ebe  mak mensiona iha karta INCT
Nu.Ref.:061/Pres.Executivo/INCT/V/2024, (Karta kompleto favor hare iha dokemento anexo
NU.: 2).

Peskiza ida ne’e ho objetivu atu analiza no determina kualidade exame nasional
estudante finalista sira nian ne’ebe sei refere liu ba dixiplina Matematika iha Programa
Ciéncia Technologia (CT) 12° Ano de Escolaridade iha Ensino Secondario Geral (ESG) iha
teritoriu. Liu-liu iha Ensino Secondario Geral (ESG) Neen (6 ESG) inklui Ensino Secondario
Geral Nino Konis Santana,Lospalos/Lauten ne’ebe, ekipa peskizadores-IPDC foti hodi sai
nudar Amostra ba peskiza siéntifiku ida ne’e nian. Ami hein katak resultadu husi peskiza
siéntifiku ida ne’e, bele sai nudar referensias ba autoridades kompotentes edukativus iha
instituisaun edukasional iha teritorio tomak hodi dezenvolve diak liu tan kualidade edukasaun
ne’ebe solidu no adekuadu inklui formasaun karakter foinsa’e sira nian liu husi prosesu
ensinamentu no aprendizajen, inklui elaborasaun pontus de exame ba kada dixiplina iha nivel
eskolas no dixiplina matematika iha nival exame nasional bazeia ba nivel kompriensaun tuir
estrutura edukasional Bloom Taxonomy.

Ami garante katak dadus refere amitrata ho konfidensialidade tomak, no sei utiliza deit
ba objetivu peskiza ida ne’e nian hahu husi inisiu to’o remata. Ami iha esperansa katak
rezultadu peskiza ida ne’e, bele sai Util no benefisia ita hotu ne’ebe mak servisu iha
instituisaun edukativa hodi desenvolve diak liu tan kualidade edukasaun no formasaun
karater ne’ebe solidu no adekuadu atu hodi hatan ba nesesidades desenvolvimento Nasaun no
Kreda iha futuru.

Ho razaun hirak ne’e mak ohin, ami ekipa peskizadores-IPDC mai atu husu Senhor
Diretor nia desponiblidade atu bele autoriza no fo tempo ba ami hodi halo peskiza no foti
dadus/dokumentos no file elektronikas balu ne’ebe relevante ho peskiza ida ne’e nian. No ami
hein ho konfiansa tomak atu bele hetan dadus importantes refere ba peskiza ida ne’e. Lista no
dadus ne’ebe ami refere, bele hare iha dokumentu anexo.

Molok atu remata, dala ida tan ho fuan gratidaun ami agradese ba Senhor Diretor ho nia
komtivas nia disponibilidade no kolaborasaun tomak.Mak deit, obrigada wa’in. “Lalehan
Tane no Rai Sadia”.

Ekipa-Peskizador

Madre Feliciana Maria Vaz, FACC, Ph.D NUmero Kotakto : 78424156
Mr. Tomas da Costa Alves,SS,MM NuUmero Kotakto : 73721031
Mr. Jerito Pereira,L.Ed., M.Ed NUmero Kotakto : 76619521
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Dili, 17 de Maio de 2024
Listas Anexo NU. 1

A. Lista Dadus Relevante atu foti husi Escola ESG Refere

Ho haraik-an ami mos husi ba sua excelencia sira atu prepara hela dadus no dokumentos
ou file elektronikas balu ne’ebe mak ami presisa ba peskiza ida ne’e. Dokumento refere sei
foti iha tempo ekipa ba sua excelencia sira nia escola. Dadus ho Dokumento refere mak
hanesen tuir mai ne’e:

1) Listas/file elektronikas Estudante Finalitas Programa CT-12° Ano Escolaridade ne’ebe

mak tuir ona Exame Nasional iha dixiplina Matematika tuir kada sala de exame hahu
husi (2018/2019; 2020/2021; 2022/2023).

2) Lista prezensa estudante finalista ne’ebé mak tuir ezame nasional dixiplina Matematika
Programa CT-12° Ano Escolaridade hahu husi tinan (2018/2019; 2020/2021; 2022/2023).

3) Follas de Pontos exame nasional ba dixiplina Matematika Program CT-12° Ano
Escolaridade hahu husi (2018/2019; 2020/2021; 2022/2023).

4) Rezultadu Estudante Finalitas CT ne’ebe tuir Exame Nasional iha dixiplina Matematika
2018/2019; 2020/2021; 2022/2023 kada sala de exame.

5) Copias documetos: Candidatos dos Exames Nacionais do Ensino Secundario Geral
Palaban CT Ano Lectivo de 2018,2019,2020,2021,2022 no2023, husi Gabinete de
Avaliacédo e Desenvolvimento Curricular ME.

Nota Bem: Documentos lima (5 documentos refere dadaun iha leten ne’e) kompleto
sua exelencia sir abele haruka uluk mai liu husi email ida ne’e: felyvaz@gmail.com

6)

B. Kalendario Rekolla Dadus ba Peskiza

Nune’e mos ami hakarak informa katak data realizasaun foti dadus iha sua excelencia
sira nia escola fatin mak hanesan tuir mai ne’e:
1) Dia 09-10 de Junho de 2024 (Segunda-Feira) ami nia Ekipa sei iha sua excelencia nia

Eskola fatin atu foti dadus ne’ebe refere iha leten.

1) lha data hanesan ami mos presisa tebes pessoal nain tolu (3 pessoas) atu
prienxe/responde kestenario balu ne’ebe mak prepara husi ekipa. Pessoal hirak ne’e sei
kompostu husi:

a) Diretora rasik/representante husi Vice-Diretor/Pessoal Kurriulu Eskola nian
depende ba director/a nia desizaun;

b) Professor Matematika ida; no

c) Professor ne’ebe mak iha experensia ona nudar Vigilante Exame Nasional.

Mak ne’e deit ami nia pedidu. Molok remata, dala ida tan ho fuan gratidaun ami
agradese ba Senhor Diretor ho nia komtivas nia disponibilidade no kolaborasaun tomak.Mak
deit, obrigada wa’in. “Lalehan Tane no Rai Sadia”.

Ekipa-Peskizador
Madre Feliciana Maria Vaz, FACC, Ph.D NUmero Kotakto : 78424156

Mr. Tomas da Costa Alves,SS,MM NuUmero Kotakto : 73721031
Mr. Jerito Pereira,L.Ed., M.Ed NUmero Kotakto : 76619521
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REPUBLICA DEMOCRATICA DE TIMOR-LESTE Q ,ﬁij
INSTITUTO NACIONAL DE CIENCIAS E TECNOLOGIA C\J
(INCT)

Avenida de Balide, Dili, Timor-Leste. Tel. (+670) 78269204/7660660, email: inct.secretariado@gmail.com

N. ° Ref: 060/Pres. Exec/INCT/V/2024
Dili: May 9, 2024

Ethical and Technical Approval Letter for Scientific Research
(Ethical Approval Letter)

The National Institute of Science and Technology of Timor-Leste (INCT) hereby gives
notice that the Researcher Me.Feliciana Maria Vaz, PhD is conducting scientific research entitled
“Exploring National Examination Quality Using Rash Measurement Model and Revising
Suggestions: A Case Study of the National Examination of Mathematics Subject in the Three-Year
Executive National Exams (2018/19, 2020/21 e 2022/2023)", which is funded and ethically
approved by the INCT. This research will be conduct between May 2024 and December 2024, in
the municipality (ies) of Dili, Ermera, lautem, Covalima, Oecusi and Manatuto so we request the
competent authorities to support the implementation of this study.

The Ethics Committee of the INCT has granted ethical and technical approval for this
research project, which is subject, however, to compliance with some conditions.

INCT Conditions
This Ethical and Technical Approval is subject to compliance with the following conditions:

1. Duration: This Ethical and Technical Approval to conduct the scientific research has a
duration of Eight (8) months, approximately, from the day (13-05-2024) until the last day of
December 2024.

2. Final/Progress Report and Dissemination of Scientific Research: The Principal
Investigator is required to submit a written Final/Progress Report to the INCT on the date agreed
upon by both parties (Principal Investigator and INCT) and subsequently proceed, within the
agreed period, to the dissemination of the scientific research.

3. Mandatory Notification to the INCT: It is necessary for the Principal Investigator and
research team (if applicable) to notify the INCT if:

a) any change arises to the project and consequently, it is necessary for the INCT to review
the ethical and technical approval of the project;

b) Any difficult-to-manage issue arises regarding the protection and safety of participants,
especially minors, psychological sensitivity or others;

¢) Ifthere is a change of a member of the research team, the replacement and contact details
of the same should be indicate.

d) If there is a change/discontinuity of any location where data collection is to take place or a
significant delay;

e) In the event of accidents in experimental research conducted in the laboratory or the field;

4. Letter of Knowledge/Authorization: This letter of ethical approval does not replace
the authorization that needs to be requested from the competent authorities, the authority of
municipalities (sucos and villages), public and private institutions/organizations and individuals to
proceed with the research activities. The research team must apply for the appropriate
authorization(s) to conduct scientific research at the respective sites.

e
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REPUBLICA DEMOCRATICA DE TIMOR-LESTE GXEX P
INSTITUTO NACIONAL DE CIENCIAS E TECNOLOGIA C)Q
(INCT)
Avenida de Balide, Dili, Timor-Leste. Tel. (+670) 78269204/7660660, email: inct.secretariado@gmail.com

5. Research Conduct and Ethics: Attitudes, behaviours and research ethics are the sole
responsibility of the Principal Investigator and the research team. It is indispensable for the
Research Team, who is representing their institution:

a) Maintain a posture of cordiality, good manners, honesty, integrity and punctuality with
all stakeholders;

b) The essential contents of the Informed Consent should be explained to the participant
before and after the interviews or questionnaires are carried out and the confidentiality of his/her
data should be protected from third parties at any cost.

Any situation not foreseen in the project must be notified to the INCT responsible. If you
have any questions, please contact the head of the Ethics Committee of the INCT, Dr Jacinta
Guterres, with the contact number +670 77414785 and email:

. The Pfesident of t eExecuTi%)f the INCT

Dr. José Cornélio Guterres
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ﬁ % REPUBLICA DEMOCRATICA DE TIMOR-LESTE
5 INSTITUTO NACIONAL DE CIENCIAS E TECNOLOGIA
(INCT)
Gabinete do Presidente do Conselho Executlvo
Avenida de Balide, INFORDEPE, Dili Telemdveis (+670)78558055, Email:i: etariado@gmail.com

REPLEL,

Dili, 13 de Maio de 2024

Ex.mo Sr. Diretor do Ensino Secundario Geral Publica Suai Vila em Covalima
Dr. Fernando Ferreira.

Numero Ref. : 064 /Pres.Executivo/INCT/V/2024
Assunto : Pedido de autorizagdo para a realizagao da pesquisa cientifica

Classificagao :Importante

Excelentissimo Sr. Diretor,

Como é do vosso conhecimento, o Instituto Nacional de Ciéncias e Tecnologia (INCT) é o instituto publico
que goza de autonomia, financeira e patrimonial, bem como de autonomia cientifica e editorial, e €
dotado de personalidade juridica, conforme esta previsto no artigo 2.° do Decreto-Lei n.c 5/2023, de 8

de Margo, primeira alteragao ao Decreto-Lei n.c 23/2014, de 3 de Setembro, sobre o Estatuto do INCT.

O INCT tem como missdo de promover continuadamente o avango do conhecimento cientifico e
tecnoldgico em Timor-Leste, explorando oportunidades que se revelem em todos os dominios cientificos
e tecnolégicos e estimular a sua difusdo e aplicagéo pratica enquanto fator de desenvolvimento e de

melhoria do bem-estar da populagéo, nos termos do artigo 4.° do seu Estatuto.

Igualmente, uma das atribuicdes do INCT é promover investigagdes cientificas e tecnologicas por
iniciativa propria ou em colaboragao com outras instituides do pais, conforme esta previsto na alinea d)

do artigo 10.° do seu Estatuto.

Entretanto, no ano fiscal de 2024, o INCT conseguiu obter 11 (onze) pesquisadores cientificas através

do concurso publico, realizado no més de Fevereiro do mesmo ano corrente.

Mais informo ainda que, o INCT oferece, a cada ano fiscal, fundo de financiamento no @mbito da
pesquisa cientifica. Deste modo, venho por esta missiva, solicita a S.Ex.c2que se digne permitir e apoiar

a Me. Feliciana Maria Vaz, M.Ed.., Ph.D, como Investigador Responsavel, e a sua equipa, portador do

cartao de eleitor n.o 000623010 cuijo titulo de pesquisa Exploring National Examination Quality Using
Rasch Measurement Model and Revising Suggestions: A Case Study of the National Examination

P
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of Mathematics Subject in the Three-Year Executive National Exams (2018/19, 2020/2021 &
2022/2023), a pesquisa vai ser feita no Ministério da Educagéo em Direc&o do Curriculo, a partir do més
de Maio a0 més de Dezembro de 2024, durante o processo da execugdo de pesquisa, nomeadamente,
na autorizagdo do Senhor Coordenador no processo de fornecimento de dados, informagdes e facilitar

0 acesso as outras informagdes relevantes a referida pesquisa cientifica.

Aceito S.Ex.c@, os protestos da minha mais elevada consideragao e estima, apresento os meus melhores

sinceros cumprimentos.

Dr. mélio Guterres

Pres'm@flo Conselho Executivo
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Dili, 17 de Maio de 2024
Ex.™ Dr. Fernando Ferreira

Diretor Ensino Secondario Geral Publiku de Suai, Covalima.

Asuntu : Pedidu Autorizasaun Rekolla Dadus ba Pesquisa Ciéntifico Programa INCT
husi Ekipa IPDC
Klasifikasaun : Importante

Ex.™ Senhora Diretora

Ami Ekipa Peskizadores husi Instituto Profissional de Canossa (IPDC) ho fuan gratidaun
hakarak aproveita tempu ida ne’e hato’o kumprimentus no saudasoens akadémikus ba Diretor
ho komitiva tomak iha servisu fatin.

Liu husi biban ida ne’e ami hakarak informa ba Diretora katak ami Ekipa peskizadores
husi Instituto Profissional de Canossa (IPDC) hetan fiar husi Sua Ex.™ Presidente Exekutivo
Instituto Nacional Ciéncia Technologia (INCT) ho Nia Komitivas ba Programa Peskiza
Siéntifiku de 2024, ho titulo peskiza: Exploring National Examination Quality Using Rasch
Measurement Model and Revising Suggestions: A Case Study of the National Examination of
Mathematics Subject in Grade 12 of Sciense of Technology in Secondary General Education
(ESG)) in the Three-Year Executive of National Exams (2018/2019, 2020.2021 no 2022/2023)
ne’ebe mak mensiona iha karta INCT Nu.Ref.:061/Pres.Executivo/INCT/V/2024, (Karta
kompleto favor hare iha dokemento anexo NU.: 2).

Peskiza ida ne’e ho objetivu atu analiza no determina kualidade exame nasional
estudante finalista sira nian ne’ebe sei refere liu ba dixiplina Matematika iha Programa
Ciéncia Technologia (CT) 12° Ano de Escolaridade iha Ensino Secondario Geral (ESG) iha
teritoriu. Liu-liu iha Ensino Secondario Geral (ESG) Neen (6 ESG) inklui Ensino Secondario
Geral Zumalai/Covalima ne’ebe, ekipa peskizadores-IPDC foti hodi sai nudar Amostra ba
peskiza siéntifiku ida ne’e nian. Ami hein katak resultadu husi peskiza siéntifiku ida ne’e,
bele sai nudar referensias ba autoridades kompotentes edukativus iha instituisaun edukasional
tha teritorio tomak hodi dezenvolve diak liu tan kualidade edukasaun ne’ebe solidu no
adekuadu inklui formasaun karakter foinsa’e sira nian liu husi prosesu ensinamentu Nno
aprendizajen, inklui elaborasaun pontus de exame ba kada dixiplina iha nivel eskolas no
dixiplina matematika iha nival exame nasional bazeia ba nivel kompriensaun tuir estrutura
edukasional Bloom Taxonomy.

Ami garante katak dadus refere amitrata ho konfidensialidade tomak, no sei utiliza deit
ba objetivu peskiza ida ne’e nian hahu husi inisiu to’o remata. Ami iha esperansa katak
rezultadu peskiza ida ne’e, bele sai util no benefisia ita hotu ne’ebe mak servisu iha
instituisaun edukativa hodi desenvolve diak liu tan kualidade edukasaun no formasaun
karater ne’ebe s6lidu no adekuadu atu hodi hatan ba nesesidades desenvolvimento Nasaun no
Kreda iha futuru.

Ho razaun hirak ne’e mak ohin, ami ekipa peskizadores-IPDC mai atu husu Diretora nia
desponiblidade atu bele autoriza no fo tempo ba ami hodi halo peskiza no foti
dadus/dokumentos no file elektronikas balu ne’ebe relevante ho peskiza ida ne’e nian. No ami
hein ho konfiansa tomak atu bele hetan dadus importantes refere ba peskiza ida ne’e. Lista no
dadus ne’ebe ami refere, bele hare iha dokumentu anexo.

Molok atu remata, dala ida tan ho fuan gratidaun ami agradese ba Diretora ho nia
komtivas nia disponibilidade no kolaborasaun tomak.Mak deit, obrigada wa’in. “Lalehan
Tane no Rai Sadia”.

Ekipa-Peskizador

Madre Feliciana Maria Vaz, FACC, Ph.D NUmero Kotakto : 78424156
Mr. Tomas da Costa Alves,SS,MM NuUmero Kotakto : 73721031
Mr. Jerito Pereira,L.Ed., M.Ed NUmero Kotakto : 76619521
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Dili, 17 de Maio de 2024
Listas AnexoNu.1

A. Lista Dadus Relevante atu foti husi Escola ESG Refere

Ho haraik-an ami mos husi ba sua excelencia sira atu prepara hela dadus no dokumentos
ou file elektronikas balu ne’ebe mak ami presisa ba peskiza ida ne’e. Dokumento refere sei
foti iha tempo ekipa ba sua excelencia sira nia escola. Dadus ho Dokumento refere mak
hanesen tuir mai ne’e:
1) Listas/file elektronikas Estudante Finalitas Programa CT-12° Ano Escolaridade ne’ebe

mak tuir ona Exame Nasional iha dixiplina Matematika tuir kada sala de exame hahu
husi (2018/2019; 2020/2021; 2022/2023).

2) Lista prezensa estudante finalista ne’ebé mak tuir ezame nasional dixiplina Matematika
Programa CT-12° Ano Escolaridade hahu husi tinan (2018/2019; 2020/2021; 2022/2023).

3) Follas de Pontos exame nasional ba dixiplina Matematika Program CT-12° Ano
Escolaridade hahu husi (2018/2019; 2020/2021; 2022/2023).

4) Rezultadu Estudante Finalitas CT ne’ebe tuir Exame Nasional iha dixiplina Matematika
2018/2019; 2020/2021; 2022/2023 kada sala de exame.

5) Copias documetos: Candidatos dos Exames Nacionais do Ensino Secundario Geral
Palaban CT Ano Lectivo de 2018,2019,2020,2021,2022 no2023, husi Gabinete de
Avaliacédo e Desenvolvimento Curricular ME.

Nota Bem: Documentos lima (5 documentos refere dadaun iha leten ne’e) kompleto
sua exelencia sir abele haruka uluk mai liu husi email ida ne’e: felyvaz@gmail.com

B. Kalendario Rekolla Dadus ba Peskiza

Nune’e mos ami hakarak informa katak data realizasaun foti dadus iha sua excelencia
sira nia escola fatin mak hanesan tuir mai ne’e:
1) Dia 23-24 de Junho de 2024 (Segunda-Feira) ami nia Ekipa, akompanha husi membros

INCT sei ba iha sua excelencia nia Eskola fatin atu foti dadus ne’ebe refere.

2) lha data hanesan ami mos presisa tebes pessoal nain tolu (3 pessoas) atu
prienxe/responde kestenario balu ne’ebe mak prepara husi ekipa. Pessoal hirak ne’e sei
kompostu husi:

a) Diretora rasik/representante husi Vice-Diretor/Pessoal Kurriulu Eskola nian
depende ba director/a nia desizaun;

b) Professor Matematika ida; no

c) Professor ne’ebe mak iha experensia ona nudar Vigilante Exame Nasional.

Mak ne’e deit ami nia pedidu. Molok remata, dala ida tan ho fuan gratidaun ami
agradese ba Senhor Diretor ho nia komtivas nia disponibilidade no kolaborasaun tomak.Mak
deit, obrigada wa’in. “Lalehan Tane no Rai Sadia”.

Ekipa-Peskizador
Madre Feliciana Maria Vaz, FACC, Ph.D NUmero Kotakto : 78424156

Mr. Tomas da Costa Alves,SS,MM Numero Kotakto : 73721031
Mr. Jerito Pereira,L.Ed., M.Ed NUmero Kotakto : 76619521
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N. ° Ref: 060/Pres. Exec/INCT/V/2024
Dili: May 9, 2024

Ethical and Technical Approval Letter for Scientific Research
(Ethical Approval Letter)

The National Institute of Science and Technology of Timor-Leste (INCT) hereby gives
notice that the Researcher Me.Feliciana Maria Vaz, PhD is conducting scientific research entitled
“Exploring National Examination Quality Using Rash Measurement Model and Revising
Suggestions: A Case Study of the National Examination of Mathematics Subject in the Three-Year
Executive National Exams (2018/19, 2020/21 e 2022/2023)", which is funded and ethically
approved by the INCT. This research will be conduct between May 2024 and December 2024, in
the municipality (ies) of Dili, Ermera, lautem, Covalima, Oecusi and Manatuto so we request the
competent authorities to support the implementation of this study.

The Ethics Committee of the INCT has granted ethical and technical approval for this
research project, which is subject, however, to compliance with some conditions.

INCT Conditions
This Ethical and Technical Approval is subject to compliance with the following conditions:

1. Duration: This Ethical and Technical Approval to conduct the scientific research has a
duration of Eight (8) months, approximately, from the day (13-05-2024) until the last day of
December 2024.

2. Final/Progress Report and Dissemination of Scientific Research: The Principal
Investigator is required to submit a written Final/Progress Report to the INCT on the date agreed
upon by both parties (Principal Investigator and INCT) and subsequently proceed, within the
agreed period, to the dissemination of the scientific research.

3. Mandatory Notification to the INCT: It is necessary for the Principal Investigator and
research team (if applicable) to notify the INCT if:

a) any change arises to the project and consequently, it is necessary for the INCT to review
the ethical and technical approval of the project;

b) Any difficult-to-manage issue arises regarding the protection and safety of participants,
especially minors, psychological sensitivity or others;

¢) If there is a change of a member of the research team, the replacement and contact details
of the same should be indicate.

d) If there is a change/discontinuity of any location where data collection is to take place or a
significant delay;

e) In the event of accidents in experimental research conducted in the laboratory or the field;

4. Letter of Knowledge/Authorization: This letter of ethical approval does not replace
the authorization that needs to be requested from the competent authorities, the authority of
municipalities (sucos and villages), public and private institutions/organizations and individuals to
proceed with the research activities. The research team must apply for the appropriate
authorization(s) to conduct scientific research at the respective sites.

e

306



7

£ =S
REPUBLICA DEMOCRATICA DE TIMOR-LESTE G ,,;,&D
INSTITUTO NACIONAL DE CIENCIAS E TECNOLOGIA {/\y\)
(INCT)
Avenida de Balide, Dili, Timor-Leste. Tel. (+670) 78269204/7660660, email: inct.secretariado@gmail.com

5. Research Conduct and Ethics: Attitudes, behaviours and research ethics are the sole
responsibility of the Principal Investigator and the research team. It is indispensable for the
Research Team, who is representing their institution:

a) Maintain a posture of cordiality, good manners, honesty, integrity and punctuality with
all stakeholders;

b) The essential contents of the Informed Consent should be explained to the participant
before and after the interviews or questionnaires are carried out and the confidentiality of his/her
data should be protected from third parties at any cost.

Any situation not foreseen in the project must be notified to the INCT responsible. If you
have any questions, please contact the head of the Ethics Committee of the INCT, Dr Jacinta
Guterres, with the contact number +670 77414785 and email:

y M ) y
. The Pesident of tt/le Execmf the INCT

Dr. José Cornélio Guterres
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Gabinete do Presidente do Conselho Executivo
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wErLBL,

Dili, 13 de Maio de 2024

Ex.mo Sr. Diretor do Ensino Secundario Geral Palaban em Oecusse.
Dr. Juvinal R. Da Cruz Salu

Numero Ref. : 0 @4 /Pres.Executivo/INCT/V/2024
Assunto : Pedido de autorizagado para a realizagdo da pesquisa cientifica

Classificagdao :Importante

Excelentissimo Sr. Diretor,

Como é do vosso conhecimento, o Instituto Nacional de Ciéncias e Tecnologia (INCT) é o instituto publico
que goza de autonomia, financeira e patrimonial, bem como de autonomia cientifica e editorial, e €
dotado de personalidade juridica, conforme esta previsto no artigo 2.° do Decreto-Lei n.c 5/2023, de 8
de Margo, primeira alteragao ao Decreto-Lei n.© 23/2014, de 3 de Setembro, sobre o Estatuto do INCT.

O INCT tem como missdo de promover continuadamente o avango do conhecimento cientifico e
tecnologico em Timor-Leste, explorando oportunidades que se revelem em todos os dominios cientificos
e tecnologicos e estimular a sua difus@o e aplicagao pratica enquanto fator de desenvolvimento e de

melhoria do bem-estar da populagao, nos termos do artigo 4.° do seu Estatuto.

Igualmente, uma das atribuigdes do INCT é promover investigacdes cientificas e tecnologicas por
iniciativa propria ou em colaboragao com outras instituides do pais, conforme esta previsto na alinea d)

do artigo 10.° do seu Estatuto.

Entretanto, no ano fiscal de 2024, o INCT conseguiu obter 11 (onze) pesquisadores cientificas atravées

do concurso publico, realizado no més de Fevereiro do mesmo ano corrente.

Mais informo ainda que, o INCT oferece, a cada ano fiscal, fundo de financiamento no ambito da
pesquisa cientifica. Deste modo, venho por esta missiva, solicita a S.Ex.c2que se digne permitir e apoiar

a Me. Feliciana Maria Vaz, M.Ed., Ph.D, como Investigador Responsavel, e a sua equipa, portador do

cartao de eleitor n.c 000623010 cujo titulo de pesquisa Exploring National Examination Quality Using
Rasch Measurement Model and Revising Suggestions: A Case Study of the National Examination

i
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of Mathematics Subject in the Three-Year Executive National Exams (2018/19, 2020/2021 &
2022/2023), a pesquisa vai ser feita no Ministério da Educagao em Direcéo do Curriculo, a partir do més
de Maio a0 més de Dezembro de 2024, durante o processo da execugéo de pesquisa, nomeadamente,
na autorizagao do Senhor Coordenador no processo de fornecimento de dados, informagdes e facilitar

0 acesso as outras informagdes relevantes a referida pesquisa cientifica.

Aceito S.Ex.c%, os protestos da minha mais elevada consideragao e estima, apresento os meus melhores

sinceros cumprimentos.

Dr. mélio Guterres

Pres'w@ﬂo Conselho Executivo
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Dili, 17 de Maio de 2024
Ex.™ Dr. Juvinal R. da Cruz Salu

Diretor Ensino Secondario Geral Palaban/Oecussi

Asuntu : Pedidu Autorizasaun Rekolla Dadus ba Pesquisa Ciéntifico Programa INCT
husi Ekipa IPDC
Klasifikasaun : Importante

Rev.™ Senhor Diretor

Ami Ekipa Peskizadores husi Instituto Profissional de Canossa (IPDC) ho fuan gratidaun
hakarak aproveita tempu ida ne’e hato’o kumprimentus no saudasoens akadémikus ba Diretor
ho komitiva tomak iha servisu fatin.

Liu husi biban ida ne’e ami hakarak informa ba Senhor Diretor katak ami Ekipa
peskizadores husi Instituto Profissional de Canossa (IPDC) hetan fiar husi Sua Ex.™
Presidente Exekutivo Instituto Nacional Ciéncia Technologia (INCT) ho Nia Komitivas ba
Programa Peskiza Siéntifiku de 2024, ho titulo peskiza: Exploring National Examination
Quality Using Rasch Measurement Model and Revising Suggestions: A Case Study of the
National Examination of Mathematics Subject in Grade 12 of Sciense of Technology in
Secondary General Education (ESG)) in the Three-Year Executive of National Exams
(2018/2019, 2020.2021 no 2022/2023) ne’ebe  mak mensiona iha karta INCT
Nu.Ref.:061/Pres.Executivo/INCT/V/2024, (Karta kompleto favor hare iha dokemento anexo
NU.: 2).

Peskiza ida ne’e ho objetivu atu analiza no determina kualidade exame nasional
estudante finalista sira nian ne’ebe sei refere liu ba dixiplina Matematika iha Programa
Ciéncia Technologia (CT) 12° Ano de Escolaridade iha Ensino Secondario Geral (ESG) iha
teritoriu. Liu-liu iha Ensino Secondario Geral (ESG) Neen (6 ESG) inklui Ensino Secondario
Geral Palaban/Oecussi ne’ebe, ekipa peskizadores-IPDC foti hodi sai nudar Amostra ba
peskiza siéntifiku ida ne’e nian. Ami hein katak resultadu husi peskiza siéntifiku ida ne’e,
bele sai nudar referensias ba autoridades kompotentes edukativus iha instituisaun edukasional
iha teritorio tomak hodi dezenvolve diak liu tan kualidade edukasaun ne’ebe so6lidu no
adekuadu inklui formasaun karakter foinsa’e sira nian liu husi prosesu ensinamentu no
aprendizajen, inklui elaborasaun pontus de exame ba kada dixiplina iha nivel eskolas no
dixiplina matematika iha nival exame nasional bazeia ba nivel kompriensaun tuir estrutura
edukasional Bloom Taxonomy.

Ami garante katak dadus refere amitrata ho konfidensialidade tomak, no sei utiliza deit
ba objetivu peskiza ida ne’e nian hahu husi inisiu to’o remata. Ami iha esperansa katak
rezultadu peskiza ida ne’e, bele sai Util no benefisia ita hotu ne’ebe mak servisu iha
instituisaun edukativa hodi desenvolve diak liu tan kualidade edukasaun no formasaun
karater ne’ebe solidu no adekuadu atu hodi hatan ba nesesidades desenvolvimento Nasaun no
Kreda iha futuru.

Ho razaun hirak ne’e mak ohin, ami ekipa peskizadores-IPDC mai atu husu Senhor
Diretor nia desponiblidade atu bele autoriza no fo tempo ba ami hodi halo peskiza no foti
dadus/dokumentos no file elektronikas balu ne’ebe relevante ho peskiza ida ne’e nian. No ami
hein ho konfiansa tomak atu bele hetan dadus importantes refere ba peskiza ida ne’e. Lista no
dadus ne’ebe ami refere, bele hare iha dokumentu anexo.

Molok atu remata, dala ida tan ho fuan gratidaun ami agradese ba Senhor Diretor ho nia
komtivas nia disponibilidade no kolaborasaun tomak.Mak deit, obrigada wa’in. “Lalehan
Tane no Rai Sadia”.

Ekipa-Peskizador

Madre Feliciana Maria Vaz, FACC, Ph.D NUmero Kotakto : 78424156
Mr. Tomas da Costa Alves,SS,MM NuUmero Kotakto : 73721031
Mr. Jerito Pereira,L.Ed., M.Ed NUmero Kotakto : 76619521
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Dili, 17 de Maio de 2024
Listas Anexo NU.1

A. Lista Dadus Relevante atu foti husi Escola ESG Refere

Ho haraik-an ami mos husi ba sua excelencia sira atu prepara hela dadus no dokumentos
ou file elektronikas balu ne’ebe mak ami presisa ba peskiza ida ne’e. Dokumento refere sei
foti iha tempo ekipa ba sua excelencia sira nia escola. Dadus ho Dokumento refere mak
hanesen tuir mai ne’e:

1) Listas/file elektronikas Estudante Finalitas Programa CT-12° Ano Escolaridade ne’ebe

mak tuir ona Exame Nasional iha dixiplina Matematika tuir kada sala de exame hahu
husi (2018/2019; 2020/2021; 2022/2023).

2) Lista prezensa estudante finalista ne’ebé mak tuir ezame nasional dixiplina Matematika
Programa CT-12° Ano Escolaridade hahu husi tinan (2018/2019; 2020/2021; 2022/2023).

3) Follas de Pontos exame nasional ba dixiplina Matematika Program CT-12° Ano
Escolaridade hahu husi (2018/2019; 2020/2021; 2022/2023).

4) Rezultadu Estudante Finalitas CT ne’ebe tuir Exame Nasional iha dixiplina Matematika
2018/2019; 2020/2021; 2022/2023 kada sala de exame.

5) Copias documetos: Candidatos dos Exames Nacionais do Ensino Secundario Geral
Palaban CT Ano Lectivo de 2018,2019,2020,2021,2022 no2023, husi Gabinete de
Avaliacédo e Desenvolvimento Curricular ME.

Nota Bem: Documentos lima (5 documentos refere dadaun iha leten ne’e) kompleto
sua exelencia sir abele haruka uluk mai liu husi email ida ne’e: felyvaz@gmail.com

B. Kalendario Rekolla Dadus ba Peskiza
Nune’e mos ami hakarak informa katak data realizasaun foti dadus iha sua excelencia

sira nia escola fatin mak hanesan tuir mai ne’e:

2) Dia 30 de Junho to’o dia 2 de Julho 2024 (Terca (Viagem ba Oecussi), Quarta ho Quinta-
Feira , ami nia Ekipa husi membros INCT sei ba iha sua excelencia nia Eskola fatin atu
foti dadus ne’ebe refere.

3) lha data hanesan ami mos presisa tebes pessoal nain tolu (3 pessoas) atu
prienxe/responde kestenario balu ne’ebe mak prepara husi ekipa. Pessoal hirak ne’e sei
kompostu husi:

a) Diretor rasik/representante husi Vice-Diretor/Pessoal Kurriulu Eskola nian
depende ba diretor nia desizaun;

b) Professor Matematika ida; no

c) Professor ne’ebe mak iha experensia ona nudar Vigilante Exame Nasional.

Mak ne’e deit ami nia pedidu. Molok remata, dala ida tan ho fuan gratidaun ami
agradese ba Sua Ex. Diretor ho nia komtivas nia disponibilidade no kolaborasaun tomak.Mak
deit, obrigada wa’in. “Lalehan Tane no Rai Sadia”.

Ekipa-Peskizador

Madre Feliciana Maria VVaz, FACC, Ph.D NUmero Kotakto : 78424156

Mr. Tomas da Costa Alves,SS,MM Numero Kotakto : 73721031
Mr. Jerito Pereira,L.Ed., M.Ed NUmero Kotakto : 76619521
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N. ° Ref: 0c0/Pres. Exec/INCT/V/2024
Dili: May 9, 2024

Ethical and Technical Approval Letter for Scientific Research
(Ethical Approval Letter)

The National Institute of Science and Technology of Timor-Leste (INCT) hereby gives
notice that the Researcher Me.Feliciana Maria Vaz, PhD is conducting scientific research entitled
“Exploring National Examination Quality Using Rash Measurement Model and Revising
Suggestions: A Case Study of the National Examination of Mathematics Subject in the Three-Year
Executive National Exams (2018/19, 2020/21 e 2022/2023)", which is funded and ethically
approved by the INCT. This research will be conduct between May 2024 and December 2024, in
the municipality (ies) of Dili, Ermera, lautem, Covalima, QOecusi and Manatuto so we request the
competent authorities to support the implementation of this study.

The Ethics Committee of the INCT has granted ethical and technical approval for this
research project, which is subject, however, to compliance with some conditions.

INCT Conditions
This Ethical and Technical Approval is subject to compliance with the following conditions:

1. Duration: This Ethical and Technical Approval to conduct the scientific research has a
duration of Eight (8) months, approximately, from the day (13-05-2024) until the last day of
December 2024.

2. Final/Progress Report and Dissemination of Scientific Research: The Principal
Investigator is required to submit a written Final/Progress Report to the INCT on the date agreed
upon by both parties (Principal Investigator and INCT) and subsequently proceed, within the
agreed period, to the dissemination of the scientific research.

3. Mandatory Notification to the INCT: It is necessary for the Principal Investigator and
research team (if applicable) to notify the INCT if:

a) any change arises to the project and consequently, it is necessary for the INCT to review
the ethical and technical approval of the project;

b) Any difficult-to-manage issue arises regarding the protection and safety of participants,
especially minors, psychological sensitivity or others;

¢) Ifthere is a change of a member of the research team, the replacement and contact details
of the same should be indicate.

d) If there is a change/discontinuity of any location where data collection is to take place or a
significant delay;

e) In the event of accidents in experimental research conducted in the laboratory or the field;

4. Letter of Knowledge/Authorization: This letter of ethical approval does not replace
the authorization that needs to be requested from the competent authorities, the authority of
municipalities (sucos and villages), public and private institutions/organizations and individuals to
proceed with the research activities. The research team must apply for the appropriate
authorization(s) to conduct scientific research at the respective sites.

e
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Avenida de Balide, Dili, Timor-Leste. Tel. (+670) 78269204/7660660, email: inct.secretariado@gmail.com

5. Research Conduct and Ethics: Attitudes, behaviours and research ethics are the sole
responsibility of the Principal Investigator and the research team. It is indispensable for the
Research Team, who is representing their institution:

a) Maintain a posture of cordiality, good manners, honesty, integrity and punctuality with
all stakeholders;

b) The essential contents of the Informed Consent should be explained to the participant
before and after the interviews or questionnaires are carried out and the confidentiality of his/her
data should be protected from third parties at any cost.

Any situation not foreseen in the project must be notified to the INCT responsible. If you
have any questions, please contact the head of the Ethics Committee of the INCT, Dr Jacinta
Guterres, with the contact number +670 77414785 and email:

1 M ; Y
. The Pfesident of tk/le Exeaﬁ)f the INCT

Dr. José Cornélio Guterres

313



g REPUBLICA DEMOCRATICA DE TIMOR-LESTE
: 2 INSTITUTO NACIONAL DE CIENCIAS E TECNOLOGIA
(INCT)

Gabinete do Presidente do Conselho Executlvo
Avenida de Balide, INFORDEPE, Dili Telemdveis (+670)78558055, Email:i:

D||| 13 de Maio de 2024

Ex.ma Sra. Diretora do Ensino Secundario Geral St. Francisco Assis, Natarbora em Manatuto
Me. Maria Vianet, FSGM.

Numero Ref.  : ©0! /Pres.Executivo/INCT/V/2024
Assunto : Pedido de autorizagdo para a realizagdo da pesquisa cientifica

Classificagdo :Importante

Excelentissima Sra. Diretora,

Como é do vosso conhecimento, o Instituto Nacional de Ciéncias e Tecnologia (INCT) é o instituto publico
que goza de autonomia, financeira e patrimonial, bem como de autonomia cientifica e editorial, e &
dotado de personalidade juridica, conforme esta previsto no artigo 2.° do Decreto-Lei n.c 5/2023, de 8
de Margo, primeira alterag&o ao Decreto-Lei n.c 23/2014, de 3 de Setembro, sobre o Estatuto do INCT.

O INCT tem como missdo de promover continuadamente o avango do conhecimento cientifico e
tecnolégico em Timor-Leste, explorando oportunidades que se revelem em todos os dominios cientificos
e tecnolégicos e estimular a sua difusdo e aplicagéo pratica enquanto fator de desenvolvimento e de

melhoria do bem-estar da populagao, nos termos do artigo 4.° do seu Estatuto.

Iguaimente, uma das atribuicdes do INCT é promover investigagdes cientificas e tecnolégicas por
iniciativa propria ou em colaborag&o com outras instituigdes do pais, conforme esté previsto na alinea d)
do artigo 10.° do seu Estatuto.

Entretanto, no ano fiscal de 2024, o INCT conseguiu obter 11 (onze) pesquisadores cientificas através
do concurso publico, realizado no més de Fevereiro do mesmo ano corrente.

Mais informo ainda que, o INCT oferece, a cada ano fiscal, fundo de financiamento no &mbito da
pesquisa cientifica. Deste modo, venho por esta missiva, solicita a S.Ex.c2que se digne permitir e apoiar
a Me. Feliciana Maria Vaz, M.Ed., Ph.D, como Investigador Responsavel, e a sua equipa, portador do

cartdo de eleitor n.o 000623010 cuijo titulo de pesquisa Exploring National Examination Quality Using
Rasch Measurement Model and Revising Suggestions: A Case Study of the National Examination
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of Mathematics Subject in the Three-Year Executive National Exams (2018/19, 2020/2021 &
2022/2023), a pesquisa vai ser feita no Ministério da Educagéo em Direcéo do Curriculo, a partir do més
de Maio ao més de Dezembro de 2024, durante o processo da execugéo de pesquisa, nomeadamente,
na autorizagdo do Senhor Coordenador no processo de fornecimento de dados, informagdes e facilitar

0 acesso as outras informagdes relevantes a referida pesquisa cientifica.

Aceito S.Ex.c2, os protestos da minha mais elevada consideragéo e estima, apresento os meus melhores

sinceros cumprimentos.
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Dili, 17 de Maio de 2024
Rev.™ Madre Maria Vianet, FSGM

Diretora Ensino Secondario Geral St. Francisco Assis, Natarbora/Manatuto

Asuntu : Pedidu Autorizasaun Rekolla Dadus ba Pesquisa Ciéntifico Programa INCT
husi Ekipa IPDC
Klasifikasaun : Importante

Rev.™ Madre Diretora

Ami Ekipa Peskizadores husi Instituto Profissional de Canossa (IPDC) ho fuan gratidaun
hakarak aproveita tempu ida ne’e hato’o kumprimentus no saudasoens akadémikus ba Diretor
ho komitiva tomak iha servisu fatin.

Liu husi biban ida ne’e ami hakarak informa ba Diretora katak ami Ekipa peskizadores
husi Instituto Profissional de Canossa (IPDC) hetan fiar husi Sua Ex.™ Presidente Exekutivo
Instituto Nacional Ciéncia Technologia (INCT) ho Nia Komitivas ba Programa Peskiza
Siéntifiku de 2024, ho titulo peskiza: Exploring National Examination Quality Using Rasch
Measurement Model and Revising Suggestions: A Case Study of the National Examination of
Mathematics Subject in Grade 12 of Sciense of Technology in Secondary General Education
(ESG)) in the Three-Year Executive of National Exams (2018/2019, 2020.2021 no 2022/2023)
ne’ebe mak mensiona iha karta INCT Nu.Ref.:061/Pres.Executivo/INCT/V/2024, (Karta
kompleto favor hare iha dokemento anexo NG.: 2).

Peskiza ida ne’e ho objetivu atu analiza no determina kualidade exame nasional
estudante finalista sira nian ne’ebe sei refere liu ba dixiplina Matematika iha Programa
Ciéncia Technologia (CT) 12° Ano de Escolaridade iha Ensino Secondario Geral (ESG) iha
teritoriu. Liu-liu iha Ensino Secondario Geral (ESG) Neen (6 ESG) inklui Ensino Secondario
Geral St. Francisco Assis, Natarbara/Manatuto ne’ebe, ekipa peskizadores-IPDC foti hodi sai
nudar Amostra ba peskiza siéntifiku ida ne’e nian. Ami hein katak resultadu husi peskiza
siéntifiku ida ne’e, bele sai nudar referensias ba autoridades kompotentes edukativus iha
instituisaun edukasional iha teritorio tomak hodi dezenvolve diak liu tan kualidade edukasaun
ne’ebe solidu no adekuadu inklui formasaun karakter foinsa’e sira nian liu husi prosesu
ensinamentu no aprendizajen, inklui elaborasaun pontus de exame ba kada dixiplina iha nivel
eskolas no dixiplina matematika iha nival exame nasional bazeia ba nivel kompriensaun tuir
estrutura edukasional Bloom Taxonomy.

Ami garante katak dadus refere amitrata ho konfidensialidade tomak, no sei utiliza deit
ba objetivu peskiza ida ne’e nian hahu husi inisiu to’o remata. Ami iha esperansa katak
rezultadu peskiza ida ne’e, bele sai util no benefisia ita hotu ne’ebe mak servisu iha
instituisaun edukativa hodi desenvolve diak liu tan kualidade edukasaun no formasaun
karater ne’ebe s6lidu no adekuadu atu hodi hatan ba nesesidades desenvolvimento Nasaun no
Kreda iha futuru.

Ho razaun hirak ne’e mak ohin, ami ekipa peskizadores-IPDC mai atu husu Diretora nia
desponiblidade atu bele autoriza no fo tempo ba ami hodi halo peskiza no foti
dadus/dokumentos no file elektronikas balu ne’ebe relevante ho peskiza ida ne’e nian. No ami
hein ho konfiansa tomak atu bele hetan dadus importantes refere ba peskiza ida ne’e. Lista no
dadus ne’ebe ami refere, bele hare iha dokumentu anexo.

Molok atu remata, dala ida tan ho fuan gratidaun ami agradese ba Diretora ho nia
komtivas nia disponibilidade no kolaborasaun tomak.Mak deit, obrigada wa’in. “Lalehan
Tane no Rai Sadia”.

Ekipa-Peskizador

Madre Feliciana Maria Vaz, FACC, Ph.D NUmero Kotakto : 78424156
Mr. Tomas da Costa Alves,SS,MM NUmero Kotakto : 73721031
Mr. Jerito Pereira,L.Ed., M.Ed NUmero Kotakto : 76619521
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Dili, 17 de Maio de 2024
Listas Anexo NU. 1

A. Lista Dadus Relevante atu foti husi Escola ESG Refere

Ho haraik-an ami mos husi ba sua excelencia sira atu prepara hela dadus no dokumentos
ou file elektronikas balu ne’ebe mak ami presisa ba peskiza ida ne’e. Dokumento refere sei
foti iha tempo ekipa ba sua excelencia sira nia escola. Dadus ho Dokumento refere mak
hanesen tuir mai ne’e:

1) Listas/file elektronikas Estudante Finalitas Programa CT-12° Ano Escolaridade ne’ebe

mak tuir ona Exame Nasional iha dixiplina Matematika tuir kada sala de exame hahu
husi (2018/2019; 2020/2021; 2022/2023).

2) Lista prezensa estudante finalista ne’ebé mak tuir ezame nasional dixiplina Matematika
Programa CT-12° Ano Escolaridade hahu husi tinan (2018/2019; 2020/2021; 2022/2023).

3) Follas de Pontos exame nasional ba dixiplina Matematika Program CT-12° Ano
Escolaridade hahu husi (2018/2019; 2020/2021; 2022/2023).

4) Rezultadu Estudante Finalitas CT ne’ebe tuir Exame Nasional iha dixiplina Matematika
2018/2019; 2020/2021; 2022/2023 kada sala de exame.

B. Kalendario Rekolla Dadus ba Peskiza

Nune’e mos ami hakarak informa katak data realizasaun foti dadus iha sua excelencia
sira nia escola fatin mak hanesan tuir mai ne’e:
1) Dia 11-12 de Junho de 2024 (Loron Quarta-Feira) ami nia Ekipa sei Rev. Diretora nia

Eskola fatin foti dadus nebe refere iha leten.

3) lha data hanesan ami mos presisa tebes pessoal nain tolu (3 pessoas) atu
prienxe/responde kestenario balu ne’ebe mak prepara husi ekipa. Pessoal hirak ne’e sei
kompostu husi:

a) Diretora rasik/representante husi Vice-Diretor/Pessoal Kurriulu Eskola nian
depende ba director/a nia desizaun;

b) Professor Matematika ida; no

c) Professor ne’ebe mak iha experensia ona nudar Vigilante Exame Nasional.

Mak ne’e deit ami nia pedidu. Molok remata, dala ida tan ho fuan gratidaun ami
agradese ba Senhor Diretor ho nia komtivas nia disponibilidade no kolaborasaun tomak.Mak
deit, obrigada wa’in. “Lalehan Tane no Rai Sadia”.

Ekipa-Peskizador
Madre Feliciana Maria VVaz, FACC, Ph.D NuUmero Kotakto : 78424156

Mr. Tomas da Costa Alves,SS,MM Numero Kotakto : 73721031
Mr. Jerito Pereira,L.Ed., M.Ed NuUmero Kotakto : 76619521
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REPUBLICA DEMOCRATICA DE TIMOR-LESTE @ A Nk
INSTITUTO NACIONAL DE CIENCIAS E TECNOLOGIA {/Q
(INCT)

Avenida de Balide, Dili, Timor-Leste. Tel. (+670) 78269204/7660660, email: inct.secretariado@gmail.com

N. ° Ref: 0C0/Pres. Exec/INCT/V/2024
Dili: May 9, 2024

Ethical and Technical Approval Letter for Scientific Research
(Ethical Approval Letter)

The National Institute of Science and Technology of Timor-Leste (INCT) hereby gives
notice that the Researcher Me.Feliciana Maria Vaz, PhD is conducting scientific research entitled
“Exploring National Examination Quality Using Rash Measurement Model and Revising
Suggestions: A Case Study of the National Examination of Mathematics Subject in the Three-Year
Executive National Exams (2018/19, 2020/21 e 2022/2023)", which is funded and ethically
approved by the INCT. This research will be conduct between May 2024 and December 2024, in
the municipality (ies) of Dili, Ermera, lautem, Covalima, Oecusi and Manatuto so we request the
competent authorities to support the implementation of this study.

The Ethics Committee of the INCT has granted ethical and technical approval for this
research project, which is subject, however, to compliance with some conditions.

INCT Conditions
This Ethical and Technical Approval is subject to compliance with the following conditions:

1. Duration: This Ethical and Technical Approval to conduct the scientific research has a
duration of Eight (8) months, approximately, from the day (13-05-2024) until the last day of
December 2024.

2. Final/Progress Report and Dissemination of Scientific Research: The Principal
Investigator is required to submit a written Final/Progress Report to the INCT on the date agreed
upon by both parties (Principal Investigator and INCT) and subsequently proceed, within the
agreed period, to the dissemination of the scientific research.

3. Mandatory Notification to the INCT: It is necessary for the Principal Investigator and
research team (if applicable) to notify the INCT if:

a) any change arises to the project and consequently, it is necessary for the INCT to review
the ethical and technical approval of the project;

b) Any difficult-to-manage issue arises regarding the protection and safety of participants,
especially minors, psychological sensitivity or others;

¢) Ifthere is a change of a member of the research team, the replacement and contact details
of the same should be indicate.

d) If there is a change/discontinuity of any location where data collection is to take place or a
significant delay;

e) In the event of accidents in experimental research conducted in the laboratory or the field;

4. Letter of Knowledge/Authorization: This letter of ethical approval does not replace
the authorization that needs to be requested from the competent authorities, the authority of
municipalities (sucos and villages), public and private institutions/organizations and individuals to
proceed with the research activities. The research team must apply for the appropriate
authorization(s) to conduct scientific research at the respective sites.

e
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g REPUBLICA DEMOCRATICA DE TIMOR-LESTE
INSTITUTO NACIONAL DE CIENCIAS E TECNOLOGIA
(INCT)
Avenida de Balide, Dili, Timor-Leste. Tel. (+670) 78269204/7660660, email: inct.secretariado@gmail.com

5. Research Conduct and Ethics: Attitudes, behaviours and research ethics are the sole
responsibility of the Principal Investigator and the research team. It is indispensable for the
Research Team, who is representing their institution:

a) Maintain a posture of cordiality, good manners, honesty, integrity and punctuality with
all stakeholders;

b) The essential contents of the Informed Consent should be explained to the participant
before and after the interviews or questionnaires are carried out and the confidentiality of his/her
data should be protected from third parties at any cost.

Any situation not foreseen in the project must be notified to the INCT responsible. If you
have any questions, please contact the head of the Ethics Committee of the INCT, Dr Jacinta
Guterres, with the contact number +670 77414785 and email:

4 M ” ;
. Th esident of tk/le Execxﬁ)f the INCT

Dr. José Cornélio Guterres
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Q “  REPUBLICA DEMOCRATICA DE TIMOR-LESTE
: 3 INSTITUTO NACIONAL DE CIENCIAS E TECNOLOGIA
(INCT)

Gabinete do Presidente do Conselho Executlvo
Avenida de Balide, INFORDEPE, Dili Telemdveis (+670) 78558055, Email:i. tariad

Dili, 13 de Maio de 2024

Ex.ma Sra. Diretora Ensino Secundario Geral Santa Madalena de Canossa, (Comoro).
Me. Anastacia Villela, FdCC.

Numero Ref. : 064 /Pres.Executivo/INCT/V/2024
Assunto : Pedido de autorizagao para a realizagao da pesquisa cientifica

Classificagao :Importante

Excelentissima Sra. Diretora,

Como é do vosso conhecimento, o Instituto Nacional de Ciéncias e Tecnologia (INCT) é o instituto publico
que goza de autonomia, financeira e patrimonial, bem como de autonomia cientifica e editorial, e &
dotado de personalidade juridica, conforme esta previsto no artigo 2.° do Decreto-Lei n.° 5/2023, de 8

de Margo, primeira alteragéo ao Decreto-Lei n.c 23/2014, de 3 de Setembro, sobre o Estatuto do INCT.

O INCT tem como missdo de promover continuadamente o avango do conhecimento cientifico e
tecnolégico em Timor-Leste, explorando oportunidades que se revelem em todos os dominios cientificos
e tecnologicos e estimular a sua difusdo e aplicagdo pratica enquanto fator de desenvolvimento e de

melhoria do bem-estar da populagéo, nos termos do artigo 4.° do seu Estatuto.

Igualmente, uma das atribuicdes do INCT & promover investigagoes cientificas e tecnolégicas por
iniciativa prépria ou em colaboragdo com outras instituicdes do pais, conforme esta previsto na alinea d)
do artigo 10.° do seu Estatuto.

Entretanto, no ano fiscal de 2024, o INCT conseguiu obter 11 (onze) pesquisadores cientificas através

do concurso publico, realizado no més de Fevereiro do mesmo ano corrente.

Mais informo ainda que, o INCT oferece, a cada ano fiscal, fundo de financiamento no ambito da

pesquisa cientifica. Deste modo, venho por esta missiva, solicita a S.Ex.c2que se digne permitir e apoiar

a Me. Feliciana Maria Vaz, M.Ed., Ph.D, como Investigadora Responsavel, e a sua equipa, portador
do cartdo de eleitor n.o 000623010 cujo titulo de pesquisa Exploring National Examination Quality
Using Rasch Measurement Model and Revising Suggestions: A Case Study of the National
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of Mathematics Subject in the Three-Year Executive National Exams (2018/19, 2020/2021 &
2022/2023), a pesquisa vai ser feita no Ministério da Educagéo em Direcdo do Curriculo, a partir do més
de Maio ao més de Dezembro de 2024, durante o processo da execugao de pesquisa, nomeadamente,
na autorizagdo do Senhor Coordenador no processo de fornecimento de dados, informagdes e facilitar

0 acesso as outras informacgdes relevantes a referida pesquisa cientifica.

Aceito S.Ex.cia, os protestos da minha mais elevada consideragéo e estima, apresento os meus melhores

sinceros cumprimentos.

Dr. mélio Guterres

Pres@éo Conselho Executivo
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Dili, 13 de Maio de 2024
Rev.™ Madre Anastasia Vilela, FACC,

Diretora Escola Ensino Secondario Santa Madalena de Canossa, Haslaran Comoro.

Asuntu : Pedidu Autorizasaun Rekolla Dadus ba Pesquisa Ciéntifico Programa INCT
husi Ekipa IPDC
Klasifikasaun : Importante

Rev.™ Madre Diretora

Ami Ekipa Peskizadores husi Instituto Profissional de Canossa (IPDC) ho fuan gratidaun
hakarak aproveita tempu ida ne’e hato’o kumprimentus no saudasoens akadémikus ba Rev.
Diretora ho komitiva tomak iha servisu fatin.

Liu husi biban ida ne’e ami hakarak informa ba Diretora katak ami Ekipa peskizadores
husi Instituto Profissional de Canossa (IPDC) hetan fiar husi Sua Ex.™ Presidente Exekutivo
Instituto Nacional Ciéncia Technologia (INCT) ho Nia Komitivas ba Programa Peskiza
Siéntifiku de 2024, ho titulo peskiza: Exploring National Examination Quality Using Rasch
Measurement Model and Revising Suggestions: A Case Study of the National Examination of
Mathematics Subject in Grade 12 of Sciense of Technology in Secondary General Education
(ESG)) in the Three-Year Executive of National Exams (2018/2019, 2020.2021 no 2022/2023)
ne’ebe mak mensiona iha karta INCT Nu.Ref.:061/Pres.Executivo/INCT/V/2024, (Karta
kompleto favor hare iha dokemento anexo NG.: 2).

Peskiza ida ne’e ho objetivu atu analiza no determina kualidade exame nasional
estudante finalista sira nian ne’ebe sei refere liu ba dixiplina Matematika iha Programa
Ciéncia Technologia (CT) 12° Ano de Escolaridade iha Ensino Secondario Geral (ESG) iha
teritoriu. Liu-liu iha Ensino Secondario Geral (ESG) Neen (6 ESG) inklui Santa Madalena de
Canossa Comoro, Dili ne’ebe, ekipa peskizadores-IPDC foti hodi sai nudar Amostra ba
peskiza siéntifiku ida ne’e nian. Ami hein katak resultadu husi peskiza siéntifiku ida ne’e,
bele sai nudar referensias ba autoridades kompotentes edukativus iha instituisaun edukasional
tha teritorio tomak hodi dezenvolve diak liu tan kualidade edukasaun ne’ebe solidu no
adekuadu inklui formasaun karakter foinsa’e sira nian liu husi prosesu ensinamentu no
aprendizajen, inklui elaborasaun pontus de exame ba kada dixiplina iha nivel eskolas no
dixiplina matematika iha nival exame nasional bazeia ba nivel kompriensaun tuir estrutura
edukasional Bloom Taxonomy.

Ami garante katak dadus refere ami trata ho konfidensialidade tomak, no sei utiliza deit
ba objetivu peskiza ida ne’e nian hahu husi inisiu to’o remata. Ami iha esperansa katak
rezultadu peskiza ida ne’e, bele sai util no benefisia ita hotu ne’ebe mak servisu iha
instituisaun edukativa hodi desenvolve diak liu tan kualidade edukasaun no formasaun
karater ne’ebe s6lidu no adekuadu atu hodi hatan ba nesesidades desenvolvimento Nasaun no
Kreda iha futuru.

Ho razaun hirak ne’e mak ohin, ami ekipa peskizadores-IPDC mai atu husu Diretora nia
desponiblidade atu bele autoriza no fo tempo ba ami hodi halo peskiza no foti
dadus/dokumentos no file elektronikas balu ne’ebe relevante ho peskiza ida ne’e nian. No ami
hein ho konfiansa tomak atu bele hetan dadus importantes refere ba peskiza ida ne’e. Lista no
dadus ne’ebe ami refere, bele hare iha dokumentu anexo.

Molok atu remata, dala ida tan ho fuan gratidaun ami agradese ba Diretora ho nia
komtivas nia disponibilidade no kolaborasaun tomak.Mak deit, obrigada wa’in. “Lalehan
Tane no Rai Sadia”.

Ekipa-Peskizador

Madre Feliciana Maria VVaz, FACC, Ph.D NUmero Kotakto : 78424156
Mr. Tomas da Costa Alves,SS,MM NUmero Kotakto : 73721031
Mr. Jerito Pereira,L.Ed., M.Ed NUmero Kotakto : 76619521
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Dili, 13 de Maio de 2024
Listas Anexo NUG.1

A. Lista Dadus Relevante

Ho haraik-an ami mos husi ba sua excelencia sira atu prepara hela dadus no dokumentos
ou file elektronikas balu ne’ebe mak ami presisa ba peskiza ida ne’e. Dokumento refere sei
foti iha tempo ekipa ba sua excelencia sira nia escola. Dadus ho Dokumento refere mak
hanesen tuir mai ne’e:

1) Listas/file elektronikas Estudante Finalitas Programa CT-12° Ano Escolaridade ne’ebe

mak tuir ona Exame Nasional iha dixiplina Matematika tuir kada sala de exame hahu
husi (2018/2019; 2020/2021; 2022/2023).

2) Lista prezensa estudante finalista ne’ebé mak tuir ezame nasional dixiplina Matematika
Programa CT-12° Ano Escolaridade hahu husi tinan (2018/2019; 2020/2021; 2022/2023).

3) Follas de Pontos exame nasional ba dixiplina Matematika Program CT-12° Ano
Escolaridade hahu husi (2018/2019; 2020/2021; 2022/2023).

4) Rezultadu Estudante Finalitas CT ne’ebe tuir Exame Nasional iha dixiplina Matematika
2018/2019; 2020/2021; 2022/2023 kada sala de exame.

5) Copias documetos: Candidatos dos Exames Nacionais do Ensino Secundario Geral
Palaban CT Ano Lectivo de 2018,2019,2020,2021,2022 no2023, husi Gabinete de
Avaliacéo e Desenvolvimento Curricular ME.

B. Kalendario Rekolla Dadus ba Peskiza husi ami nia Ekipa iha Teritoriu

Nune’e mos ami hakarak informa katak data realizasaun foti dadus iha sua excelencia
sira nia escola fatin mak hanesan tuir mai ne’e:
1) Dia 13 de Maio de 2024 ami Ekipa ba Escola Canossa Comoro hodi foti dadus ba

peskiza ida ne’e iha Rev.Madre Diretor sira nia Eskola iha Ensino Secondario Santa
Madalena de Canossa, Haslaran Comoro.

C. Prienxe Kestenario Peskiza
Ami hakarak informa mos katak iha data hanesan ami nia ekipa presisa tebes pessoal
nain tolu (3 pessoas) atu prienxe/responde kestenario balu ne’ebe mak prepara husi ekipa.
Pessoal hirak ne’e sei kompostu husi:
1) Diretora rasik/representante husi Vice-Diretor/Pessoal Kurriulu Eskola nian depende ba
director/a nia desizaun;
2) Professor Matematika ida; no
3) Professor ne’ebe mak iha experensia ona nudar Vigilante Exame Nasional.
Molok remata, dala ida tan ho fuan gratidaun ami agradese ba Senhor Diretor ho nia
komtivas nia disponibilidade no kolaborasaun tomak.Mak deit, obrigada wa’in. “Lalehan
Tane no Rai Sadia”.

Ekipa-Peskizador
Madre Feliciana Maria Vaz, FACC, Ph.D NUmero Kotakto : 78424156

Mr. Tomas da Costa Alves,SS,MM NiUmero Kotakto : 73721031
Mr. Jerito Pereira,L.Ed., M.Ed NUmero Kotakto : 76619521
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Q REPUBLICA DEMOCRATICA DE TIMOR-LESTE
INSTITUTO NACIONAL DE CIENCIAS E TECNOLOGIA
(INCT)
Avenida de Balide, Dili, Timor-Leste. Tel. (+670) 78269204/7660660, email: inct.secretariado@gmail.com

N. ° Ref: 060/Pres. Exec/INCT/V/2024
Dili: May 9, 2024

Ethical and Technical Approval Letter for Scientific Research
(Ethical Approval Letter)

The National Institute of Science and Technology of Timor-Leste (INCT) hereby gives
notice that the Researcher Me.Feliciana Maria Vaz, PhD is conducting scientific research entitled
“Exploring National Examination Quality Using Rash Measurement Model and Revising
Suggestions: A Case Study of the National Examination of Mathematics Subject in the Three-Year
Executive National Exams (2018/19, 2020/21 e 2022/2023)", which is funded and ethically
approved by the INCT. This research will be conduct between May 2024 and December 2024, in
the municipality (ies) of Dili, Ermera, lautem, Covalima, Oecusi and Manatuto so we request the
competent authorities to support the implementation of this study.

The Ethics Committee of the INCT has granted ethical and technical approval for this
research project, which is subject, however, to compliance with some conditions.

INCT Conditions
This Ethical and Technical Approval is subject to compliance with the following conditions:

1. Duration: This Ethical and Technical Approval to conduct the scientific research has a
duration of Eight (8) months, approximately, from the day (13-05-2024) until the last day of
December 2024.

2. Final/Progress Report and Dissemination of Scientific Research: The Principal
Investigator is required to submit a written Final/Progress Report to the INCT on the date agreed
upon by both parties (Principal Investigator and INCT) and subsequently proceed, within the
agreed period, to the dissemination of the scientific research.

3. Mandatory Notification to the INCT: It is necessary for the Principal Investigator and
research team (if applicable) to notify the INCT if:

a) any change arises to the project and consequently, it is necessary for the INCT to review
the ethical and technical approval of the project;

b) Any difficult-to-manage issue arises regarding the protection and safety of participants,
especially minors, psychological sensitivity or others;

¢) Ifthere is a change of a member of the research team, the replacement and contact details
of the same should be indicate.

d) Ifthere is a change/discontinuity of any location where data collection is to take place or a
significant delay;

e) In the event of accidents in experimental research conducted in the laboratory or the field;

4. Letter of Knowledge/Authorization: This letter of ethical approval does not replace
the authorization that needs to be requested from the competent authorities, the authority of
municipalities (sucos and villages), public and private institutions/organizations and individuals to
proceed with the research activities. The research team must apply for the appropriate
authorization(s) to conduct scientific research at the respective sites.

e
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VLV,
g REPUBLICA DEMOCRATICA DE TIMOR-LESTE GXZXD
INSTITUTO NACIONAL DE CIENCIAS E TECNOLOGIA C\J
(INCT)

Avenida de Balide, Dili, Timor-Leste. Tel. (+670) 78269204/7660660, email: inct.secretariado@gmail.com

5. Research Conduct and Ethics: Attitudes, behaviours and research ethics are the sole
responsibility of the Principal Investigator and the research team. It is indispensable for the
Research Team, who is representing their institution:

a) Maintain a posture of cordiality, good manners, honesty, integrity and punctuality with
all stakeholders;

b) The essential contents of the Informed Consent should be explained to the participant
before and after the interviews or questionnaires are carried out and the confidentiality of his/her
data should be protected from third parties at any cost.

Any situation not foreseen in the project must be notified to the INCT responsible. If you
have any questions, please contact the head of the Ethics Committee of the INCT, Dr Jacinta
Guterres, with the contact number +670 77414785 and email:

@@%M y
" The Pfesident of the Execmf the INCT

Dr. José Cornélio Guterres
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ﬂ % REPUBLICA DEMOCRATICA DE TIMOR-LESTE
S INSTITUTO NACIONAL DE CIENCIAS E TECNOLOGIA
(INCT)
Gabinete do Presidente do Conselho Executlvo
Avenida de Balide, INFORDEPE, Dili Telemdveis (+670)78558055, Email:

Dili, 13 de Maio de 2024

Ex.mo Sr. Diretor Ensino Secundario Geral Imaculada Conceigdo em Ermera
Pe. Patrocino da Cunha.

Numero Ref. : 061 /Pres Executivo/INCT/V/2024
Assunto : Pedido de autorizagio para a realizagao da pesquisa cientifica

Classificagao : Importante

Excelentissimo Sr. Diretor,

Como é do vosso conhecimento, o Instituto Nacional de Ciéncias e Tecnologia (INCT) é o instituto puablico
que goza de autonomia, financeira e patrimonial, bem como de autonomia cientifica e editorial, e €
dotado de personalidade juridica, conforme esta previsto no artigo 2.° do Decreto-Lei n.c 5/2023, de 8
de Margo, primeira alteragéo ao Decreto-Lei n.c 23/2014, de 3 de Setembro, sobre o Estatuto do INCT.

O INCT tem como missdo de promover continuadamente o avango do conhecimento cientifico e
tecnologico em Timor-Leste, explorando oportunidades que se revelem em todos os dominios cientificos
e tecnolégicos e estimular a sua difus@o e aplicagao pratica enquanto fator de desenvolvimento e de
melhoria do bem-estar da populagéo, nos termos do artigo 4.° do seu Estatuto.

Igualmente, uma das atribuigdes do INCT é promover investigacdes cientificas e tecnologicas por
iniciativa propria ou em colaboragao com outras instituigées do pais, conforme esté previsto na alinea d)
do artigo 10.° do seu Estatuto.

Entretanto, no ano fiscal de 2024, o INCT conseguiu obter 11 (onze) pesquisadores cientificas através
do concurso publico, realizado no més de Fevereiro do mesmo ano corrente.

Mais informo ainda que, o INCT oferece, a cada ano fiscal, fundo de financiamento no @mbito da
pesquisa cientifica. Deste modo, venho por esta missiva, solicita a S.Ex.c2que se digne permitir e apoiar
a Me. Feliciana Maria Vaz, M.Ed., Ph.D, como Investigador Responsavel, e a sua equipa, portador do
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cartdo de eleitor n.c 000623010 cujo titulo de pesquisa Exploring National Examination Quality Using
Rasch Measurement Model and Revising Suggestions: A Case Study of the National Examination
of Mathematics Subject in the Three-Year Executive National Exams (2018/19, 2020/2021 &
2022/2023), a pesquisa vai ser feita no Municipio de Ermera, no Ensino Secundério Geral Imaculada
Conceigao, a partir do més de Maio ao més de Dezembro de 2024, durante o processo da execugao de
pesquisa, nomeadamente, na autorizagdo do Senhor Diretor no processo de fornecimento de dados,

informagdes e facilitar o acesso as outras informagdes relevantes a referida pesquisa cientifica.

Aceito S.Ex.c2, os protestos da minha mais elevada consideragao e estima, apresento os meus melhores
sinceros cumprimentos.

Cornélio Guterres
residente do Conselho Executivo

327



Dili, 17 de Maio de 2024
Rev.™® Senhor Padre Patrocinio da CunhaNunes,

Diretor Ensino Secondario Geral Imaculada Conceigdo, Ermera Vila.

Asuntu : Pedidu Autorizasaun Rekolla Dadus ba Pesquisa Ciéntifico Programa INCT
husi Ekipa IPDC
Klasifikasaun : Importante

Rev.™ Senhor Diretor

Ami Ekipa Peskizadores husi Instituto Profissional de Canossa (IPDC) ho fuan gratidaun
hakarak aproveita tempu ida ne’e hato’o kumprimentus no saudasoens akadémikus ba Diretor
ho komitiva tomak iha servisu fatin.

Liu husi biban ida ne’e ami hakarak informa ba Senhor Diretor katak ami Ekipa
peskizadores husi Instituto Profissional de Canossa (IPDC) hetan fiar husi Sua Ex.™
Presidente Exekutivo Instituto Nacional Ciéncia Technologia (INCT) ho Nia Komitivas ba
Programa Peskiza Siéntifiku de 2024, ho titulo: Exploring National Examination Quality
Using Rasch Measurement Model and Revising Suggestions: A Case Study of the National
Examination of Mathematics Subject in Grade 12 of Sciense of Technology in Secondary
General Education (ESG)) in the Three-Year Executive of National Exams (2018/2019,
2020.2021 no  2022/2023) ne’ebe mak  mensiona iha karta INCT
Nu.Ref.:061/Pres.Executivo/INCT/V/2024, (Karta kompleto favor hare iha dokemento anexo
NU.: 2).

Peskiza ida ne’e ho objetivu atu analiza no determina kualidade exame nasional
estudante finalista sira nian ne’ebe sei refere liu ba dixiplina Matematika iha Programa
Ciéncia Technologia (CT) 12° Ano de Escolaridade iha Ensino Secondario Geral (ESG) iha
teritoriu. Liu-liu iha Ensino Secondario Geral (ESG) Neen (6 ESG) inklui Ensino Secondario
Geral Imaculada Conceicdo, Ermera Vila ne’ebe, ekipa peskizadores-IPDC foti hodi sai
nudar Amostra ba peskiza siéntifiku ida ne’e nian. Ami hein katak resultadu husi peskiza
siéntifiku ida ne’e, bele sai nudar referensias ba autoridades kompotentes edukativus iha
instituisaun edukasional iha teritorio tomak hodi dezenvolve diak liu tan kualidade edukasaun
ne’ebe solidu no adekuadu inklui formasaun karakter foinsa’e sira nian liu husi prosesu
ensinamentu no aprendizajen, inklui elaborasaun pontus de exame ba kada dixiplina iha nivel
eskolas no dixiplina matematika iha nival exame nasional bazeia ba nivel kompriensaun tuir
estrutura edukasional Bloom Taxonomy.

Ami garante katak dadus refere amitrata ho konfidensialidade tomak, no sei utiliza deit
ba objetivu peskiza ida ne’e nian hahu husi inisiu to’o remata. Ami iha esperansa katak
rezultadu peskiza ida ne’e, bele sai Util no benefisia ita hotu ne’ebe mak servisu iha
instituisaun edukativa hodi desenvolve diak liu tan kualidade edukasaun no formasaun
karater ne’ebe solidu no adekuadu atu hodi hatan ba nesesidades desenvolvimento Nasaun no
Kreda iha futuru.

Ho razaun hirak ne’e mak ohin, ami ekipa peskizadores-IPDC mai atu husu Senhor
Diretor nia desponiblidade atu bele autoriza no fo tempo ba ami hodi halo peskiza no foti
dadus/dokumentos no file elektronikas balu ne’ebe relevante ho peskiza ida ne’e nian. No ami
hein ho konfiansa tomak atu bele hetan dadus importantes refere ba peskiza ida ne’e. (Listas
no dadus ne’ebe ami refere, favor haré iha dokumentu anexo Nu.: 1).

Molok atu remata, dala ida tan ho fuan gratidaun ami agradese ba Senhor Diretor ho nia
komtivas nia disponibilidade no kolaborasaun tomak.Mak deit, obrigada wa’in. “Lalehan
Tane no Rai Sadia”.

Ekipa-Peskizador

Madre Feliciana Maria Vaz, FACC, Ph.D NUmero Kotakto : 78424156
Mr. Tomas da Costa Alves,SS,MM NuUmero Kotakto : 73721031
Mr. Jerito Pereira,L.Ed., M.Ed NUmero Kotakto : 76619521
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Dili, 17 de Maio de 2024

Listas Anexo NUmero 1

A. Lista Dadus Relevante atu foti husi Escola ESG Refere

Ho haraik-an ami mos husi ba sua excelencia sira atu prepara hela dadus no dokumentos
ou file elektronikas balu ne’ebe mak ami presisa ba peskiza ida ne’e. Dokumento refere sei
foti iha tempo ekipa ba sua excelencia sira nia escola. Dadus ho Dokumento refere mak
hanesen tuir mai ne’e:

1) Listas/file elektronikas Estudante Finalitas Programa CT-12° Ano Escolaridade ne’ebe

mak tuir ona Exame Nasional iha dixiplina Matematika tuir kada sala de exame hahu
husi (2018/2019; 2020/2021; 2022/2023).

2) Lista prezensa estudante finalista ne’ebé mak tuir ezame nasional dixiplina Matematika
Programa CT-12° Ano Escolaridade hahu husi tinan (2018/2019; 2020/2021; 2022/2023).

3) Follas de Pontos exame nasional ba dixiplina Matematika Program CT-12° Ano
Escolaridade hahu husi (2018/2019; 2020/2021; 2022/2023).

4) Rezultadu Estudante Finalitas CT ne’ebe tuir Exame Nasional iha dixiplina Matematika
2018/2019; 2020/2021; 2022/2023 kada sala de exame.

B. Kalendario Rekolla Dadus ba Peskiza husi ami nia Ekipa iha Teritoriu

Nune’e mos ami hakarak fo hatene katak data realizasaun foti dadus iha sua excelencia
sira nia escola fatin mak hanesan tuir mai ne’e:
4) Dia 21 de Maio de 2024 (loronTerca-Feira) ami nia Ekipa sei ba Rev.Padre Diretor sira

nia Eskola iha Ensino Secondario Geral (ESG), Imaculada Conceicdo, Ermera Vila atu
foti dadus mos ne’ebe refere ba peskiza ida ne’e nian.

5) lha data hanesan ami mos presisa tebes pessoal nain tolu (3 pessoas) atu
prienxe/responde kestenario balu ne’ebe mak prepara husi ekipa. Pessoal hirak ne’e sei
kompostu husi:

a) Diretora rasik/representante husi Vice-Diretor/Pessoal Kurriulu Eskola nian
depende ba director/a nia desizaun;

b) Professor Matematika ida; no

c) Professor ne’ebe mak iha experensia ona nudar Vigilante Exame Nasional.

Mak ne’e deit ami nia pedidu. Molok remata, dala ida tan ho fuan gratidaun ami
agradese ba Senhor Diretor ho nia komtivas nia disponibilidade no kolaborasaun tomak.Mak
deit, obrigada wa’in. “Lalehan Tane no Rai Sadia”.

Ekipa-Peskizador
Madre Feliciana Maria Vaz, FACC, Ph.D NUmero Kotakto : 78424156

Mr. Tomas da Costa Alves,SS,MM NuUmero Kotakto : 73721031
Mr. Jerito Pereira,L.Ed., M.Ed NUmero Kotakto : 76619521
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4.Calendarizacgéo (Ler instrucdes e ver exemplos de ANEXO Il — Guiéo de Preenchimento de Proposta de Investigagéo).

Table 8.1 Research Timeline

The research was conducted just within a period of 6 months. It was starting from the approval of Research Project up to final presentation of the
results of the this research.

No.

Activity

Implementation Date/Month

Feb.

Mar. April May | June

July

Aug.

Set.

Oct.

Nov.

Decem.

1% Submission a Written Research Proposal to INCT

8/3/
2024

Second Presentation of the Research Proposal to the
Panelist at INCT

19/3/2024

Signed of the Contract of Research Project with
INCT

11/4/2024

Reprinted then submitted the second revised of the
research project including project of action Plan and
Budget for Data Collection

17/4/2024

Team research accompanied by INCT coordinator
approached the coordinators of National Curriculum
Direction of Ministry of Basic Education for data
collection at Direction of National Curriculum at
Ministery of Basic Eduction andCulture, Vilaverde,
Dili).

137

Team researcher approached directress of ESG
Canossa School, Dili, for data collection

13th

Data collection at ESG Canossa School

14

Data Collection at National Direction Curriculum of
Ministry of Basic Education and Sport ,Dili

16th
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Data collection at ESG Imaculada Conceicéo
Ermera

215

Data collection at ESG Nino Koni Santana Lospalos 9-
10th
Data collection at ESG Sao Francisco 11-
Assis,Natarbora 12t
Data collection at ESG Seran Cotect Suai, Covalima 23-
Data collection at ESG Palaban, Oecusi-RAEOA 28™ | g

6 | Input of Data collections from six Secondary of
General Schools for Research Sampling

7 | Data Analysis, discussions/Interpretations of the
results by the team researcher

8 | Meetings of the Research Team

9 | Finalizing the first steps of the research result

10 | Printed out the fourth Written Documents of
Research Project and Submitted to INCT one week
before preliminary presentation to the panels

11 | Preliminary Presentation to the Panels at the Room
Conference of INCT

12 | Team researcher continue improving and finalizing
the result of the research project based on the
suggestions of the panels of INCT

13 | Printing two of written documents to be submitted to
vocal point and the coordinator during the final
presentation of the final result of research project

14 | Team researcher presented final finding of the

331



research project to the Committee of INCT at the
conference room of INCT.

15 | Team researcher continue improving the written
structure of research projects based on Guidelines of
INCT

16 | Team researcher printed the result of research
project to be submitted

17 | Team researcher submitted the one document of
final result of the research project to INCT

18 | Dissemination of the research result

19 | Publication

Dili, 8 de Novemvro de 2024

Team Researcher

Me.FelicianaMria Vaz, FACC, FKIP, M.Ed., Ph.D
Tomas da Costa Alves,SS,MM
Jerito Periera, Lic.Ed. M.Ed.
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