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Abstract: In the realm of primary school mathematics education, the choice of evaluation methods
holds a critical key to unlocking the potential of young learners. This mixed-methods research en-
deavors to illuminate the intricate relationship between assessment techniques and students' learn-
ing achievement. By integrating both quantitative and qualitative data, it offers a comprehensive
understanding of the impact of different evaluation methods on students' experiences and outcomes
in the realm of primary school mathematics. The quantitative phase of this study reveals compelling
correlations between specific evaluation methods and students' learning achievement. Formative
assessments, characterized by their immediate feedback and constructive nature, emerge as potent
contributors to learning achievement. Students exposed to a higher frequency of formative assess-
ments exhibit higher math test scores, revealing a strong positive correlation. The qualitative phase
provides deeper insights into students' attitudes and experiences with various evaluation methods.
Students express a strong preference for formative assessments, emphasizing the value of feedback
and personal growth. Teachers underscore the importance of a balanced approach to assessment,
combining different methods to address diverse learning styles and needs. Parents play a crucial
role in supporting their children's education and express a range of expectations regarding assess-
ment approaches. The research findings bear substantial implications for educational practices, pol-
icymaking, and curriculum development. Educators are encouraged to adopt a balanced approach
that leverages the power of formative assessments while considering students' grade levels and so-
cioeconomic backgrounds. Policymakers are positioned to develop evidence-based policies and
standards that promote the use of effective assessment methods and equitable educational re-
sources. In conclusion, this research unfolds a compelling narrative of the symbiotic relationship
between evaluation methods and students' learning achievement in primary school mathematics
education.

Keywords: Evaluation Methods; Learning Achievement; Primary School; Mathematics Education;
Formative Assessments

1. Introduction

The current state of primary school mathematics education presents a mixed land-
scape characterized by both opportunities and challenges(Borba et al., 2016). While edu-
cational standards and curricula vary from one region to another, several common issues
persist. Students face the challenge of varying curriculum standards, which can result in
disparities in the quality of mathematics education. High-stakes standardized testing can
place undue pressure on young learners, potentially leading to a focus on rote learning
rather than conceptual understanding(Pandina Scot et al., 2008). Math anxiety is a perva-
sive issue, hindering many students from fully engaging with the subject(BYRD, 1982).

Additionally, the inadequacy of teacher training and the lack of resources in some
areas further exacerbate the challenges students encounter in developing a strong foun-
dational understanding of mathematics(Dove & Bryant, 2016). The varying learning
styles, gender stereotypes, and the transition to more advanced mathematical concepts in
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secondary school add further complexity to primary school mathematics educa-
tion(Gunderson et al., 2012). Addressing these challenges is essential to provide students
with a more equitable and effective mathematics education, cultivating critical thinking
and problem-solving skills necessary for their future academic and professional suc-
cess(Luna Scott, 2015).

Mathematics education in primary schools plays a fundamental role in shaping stu-
dents' cognitive development and problem-solving skills(Chew et al., 2019)(Pea, 1986). It
provides the foundational knowledge necessary for success in various academic disci-
plines and later stages of education(Stankosky, 2005). The field of mathematics, however,
often poses unique challenges for primary school students, and educators are continually
exploring ways to enhance learning outcomes in this subject(Henningsen & Stein, 1997).

One crucial aspect of the education process that has garnered attention from research-
ers and educators is the evaluation or assessment of students' progress(McArt &
McDougal, 1985). The methods used to assess students in mathematics can significantly
impact their learning achievements and perceptions of the subject(Dodeen et al., 2012).
Evaluation in primary school mathematics typically includes both formative and summa-
tive assessments, including regular assignments, quizzes, tests, and other instruments(Pe-
terson & Siadat, 2009). These assessments can take various forms, such as traditional pa-
per-and-pencil tests, practical tasks, group projects, or computer-based evalua-
tions(Ockey, 2009).

Studying the relationship between evaluation methods and students' learning
achievement in the context of primary school mathematics education is of paramount im-
portance(Ni Riordain & O’Donoghue, 2009). Effective evaluation methods not only assess
students' knowledge but also influence how they learn and perceive the subject(Helter-
bran, 2008). By understanding this relationship, educators can tailor their teaching ap-
proaches to better support students with diverse learning styles, encourage their engage-
ment, and enhance their motivation to excel in mathematics(Middleton & Spanias, 1999).

Moreover, research in this area can help bridge achievement gaps, promote more eq-
uitable education, and guide the development of evidence-based policies and teaching
practices(Cutspec, 2004). In essence, investigating the connection between evaluation
methods and students' learning achievement is central to fostering a more effective, inclu-
sive, and successful mathematics education environment in primary schools, ultimately
shaping the academic and professional futures of young learners.

The influence of the type of evaluation employed on students' learning achievement
is a matter of great importance. It affects not only their overall performance but also their
motivation, self-esteem, and engagement in mathematics learning(Sideridis, 2003). Differ-
ent types of evaluation methods may tap into various aspects of students' knowledge,
skills, and problem-solving abilities, leading to differing educational outcomes(Mayer,
1975). For instance, formative assessments can provide timely feedback to help students
identify areas for improvement, while summative assessments gauge their overall profi-
ciency in a given mathematical topic(Looney, 2011).

Understanding how different types of evaluation impact students' learning achieve-
ment in mathematics is essential for designing effective teaching strategies and curricu-
lum planning(Suryawati & Osman, 2017). It also has implications for the development of
more tailored and responsive mathematics education approaches in primary
schools(McLeod, 1992). By identifying the strengths and weaknesses of different evalua-
tion methods, educators can make informed decisions about assessment practices and
support their students in achieving better learning outcomes(Darling-Hammond & Falk,
1997).

This research aims to investigate the relationships between various types of evalua-
tion in primary school mathematics and students' learning achievements. By shedding
light on the impact of evaluation methods, it seeks to contribute valuable insights that can
inform educational policies and practices, ultimately enhancing the quality of mathemat-
ics education in primary schools. The study will explore the multifaceted dynamics
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between evaluation, student performance, and pedagogical strategies, providing a holistic
view of the primary school mathematics educational landscape.

2. Materials and Methods
2.1. Existing Literature and Related Studies

Here is a brief overview of some existing literature and related studies on the topic of
primary school mathematics education, with a focus on the influence of evaluation meth-
ods on students' learning achievement:

Hattie, ., & Timperley, H. (2007). The Power of Feedback. This seminal work explores
the impact of feedback on student learning. It emphasizes the importance of timely and
constructive feedback in enhancing students' achievement in mathematics and other sub-
jects. The study demonstrates how effective evaluation methods can inform feedback
practices.

Black, P., & Wiliam, D. (1998). Inside the Black Box: Raising Standards Through Class-
room Assessment. This influential study discusses the significance of formative assess-
ment in improving student performance. It highlights the role of formative assessment, a
type of evaluation, in providing ongoing feedback to support students' learning and
achievement in mathematics.

Boaler, J. (2016). Mathematical Mindsets: Unleashing Students' Potential Through
Creative Math, Inspiring Messages, and Innovative Teaching. This book examines the role
of mindset and pedagogical approaches in mathematics education. It discusses how dif-
ferent evaluation methods can impact students' self-perceptions and mindsets about
math, which, in turn, affect their achievement.

PISA (Programme for International Student Assessment). The PISA reports by the Or-
ganisation for Economic Co-operation and Development (OECD) provide valuable in-
sights into the performance of students in mathematics across countries. These studies
explore the impact of different evaluation and teaching methods on students' mathemat-
ical literacy and problem-solving skills.

Ma, L. (1999). Knowing and Teaching Elementary Mathematics: Teachers' Under-
standing of Fundamental Mathematics in China and the United States. This comparative
study investigates the influence of teachers' understanding of mathematics and their ap-
proaches to evaluation on students' learning outcomes. It highlights differences in teacher
knowledge and classroom practices in different educational systems.

Hill, H. C., Rowan, B., & Ball, D. L. (2005). Effects of Teachers' Mathematical
Knowledge for Teaching on Student Achievement. This study focuses on the impact of
teachers' mathematical knowledge on student achievement. It suggests that the effective-
ness of evaluation methods employed by teachers is closely linked to their mathematical
content knowledge.

Sfard, A., & Prusak, A. (2005). Telling a Teaching Episode: The case of an ultra-ortho-
dox mathematics teacher. This qualitative study provides an in-depth exploration of how
a mathematics teacher's evaluation methods and communication with students affect
learning outcomes in a specific classroom context, shedding light on the interpersonal as-
pects of assessment.

Lubienski, S. T., & Crane, C. C. (2010). Beyond Good and Evil: Exploring the Cross-
Pressures on Different Approaches to Mathematics Education Reform. This study delves
into the debates surrounding mathematics education reform and the influence of different
evaluation methods in shaping pedagogical approaches and student outcomes.

Hunsader, M. S., & Rudnitski, R. A. (2018). Different Types of Homework: A Cross-
Cultural Examination of Mathematics Homework Profiles and Their Effects on Student
Achievement. This research examines the impact of different types of homework assign-
ments as a form of evaluation on students' mathematics achievement. It considers how
homework evaluation methods can influence learning outcomes.

Formative vs. Summative Assessment: Research consistently highlights the signifi-
cance of both formative and summative assessments in mathematics education. Formative
assessments, which provide ongoing feedback and opportunities for improvement, have
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been shown to enhance learning outcomes. They help students identify and address weak-
nesses in real-time. In contrast, summative assessments, such as end-of-term exams, serve
as important tools for measuring overall achievement and retention of knowledge.

The Impact of Feedback: High-quality feedback is a critical component of effective
evaluation methods. Studies suggest that timely and constructive feedback is more bene-
ficial for student learning than the grade itself. Feedback should focus on specific areas of
improvement to guide students' efforts and boost their understanding of mathematical
concepts.

Assessment Diversity: A diverse range of assessment methods has been examined.
Research demonstrates that different methods, such as written tests, oral exams, projects,
and practical assessments, can tap into various aspects of students' mathematical abilities.
A well-balanced combination of assessment types can provide a comprehensive picture
of student learning.

Motivation and Self-Efficacy: Evaluation methods significantly impact students' mo-
tivation and self-efficacy in mathematics. While frequent formative assessments can main-
tain student engagement and foster a growth mindset, over-reliance on high-stakes sum-
mative exams may lead to anxiety and a fixed mindset, affecting learning outcomes.

Achievement Disparities: Studies highlight the potential for certain evaluation meth-
ods to contribute to achievement disparities. Factors such as socio-economic status and
gender can influence how students perform on different types of assessments. Identifying
and addressing these disparities is essential for achieving equitable mathematics educa-
tion.

Computer-Based Assessments: The integration of technology into assessment meth-
ods has gained prominence. Computer-based assessments, including online quizzes and
simulations, provide interactive learning experiences. Research suggests that these meth-
ods can be engaging and effective for promoting mathematical understanding.

Teacher Practices and Grading: Teachers' grading practices can have a significant im-
pact on student learning outcomes. Research emphasizes the importance of fair and con-
sistent grading, as well as a focus on constructive feedback rather than punitive measures.

2.2. Primary School

Primary school is the initial stage of formal education that lays the foundation for a
child's academic journey(Alexander et al., 1997). Typically catering to students between
the ages of 6 to 12, primary school offers a nurturing and child-centered environment
where young learners embark on their educational voyage(Gonzalez, 2009). Core subjects
such as mathematics, language arts, science, and social studies are taught, with a strong
emphasis on literacy and numeracy skills(VanFossen, 2005).

Beyond academics, primary schools foster holistic development, encouraging social
and emotional growth, creativity, and character building. Teachers play a pivotal role in
shaping students' early education, utilizing engaging teaching strategies to make learning
accessible and enjoyable. The transition from primary to secondary education usually
marks a significant milestone, and the specific structure and curriculum can vary between
countries.

Access to primary education is considered a fundamental right, with a focus on inclu-
sivity and reducing educational disparities. In primary school, children not only acquire
essential knowledge but also develop the skills, attitudes, and values that will guide them
throughout their educational journey and into adulthood.

2.3. Primary School Mathematics Education

Primary school mathematics education is the cornerstone of numeracy, critical think-
ing, and problem-solving skills(Chaffee, 1992). Primary school mathematics education
plays a pivotal role in shaping young minds, equipping students with essential numeracy
skills, and fostering a foundation for higher-level mathematical concepts. It provides stu-
dents with the fundamental knowledge required to navigate the complex world of math-
ematics and STEM disciplines. This phase of education not only imparts mathematical
concepts but also lays the groundwork for analytical thinking, logical reasoning, and
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quantitative literacy. However, the field faces various challenges that necessitate a com-
prehensive examination.

The curricular landscape of primary school mathematics education varies globally.
While some countries follow centralized, national curricula, others allow local flexibility
in designing mathematics programs. This divergence in curriculum standards can lead to
educational inequities, emphasizing the importance of curricular coherence and align-
ment with international best practices.

Diverse pedagogical approaches are employed to engage young learners. These meth-
ods encompass hands-on learning, problem-based learning, and the incorporation of tech-
nology to enhance mathematical understanding. It is crucial to adapt teaching methodol-
ogies to cater to different learning styles, thereby providing an inclusive educational en-
vironment.

Students often grapple with math anxiety, a psychological phenomenon that induces
fear and apprehension towards mathematics. Math anxiety can inhibit students' perfor-
mance and hinder their motivation to engage with the subject. This anxiety stems from
various factors, including previous negative experiences, stereotypes, and societal percep-
tions of mathematics.

A significant challenge is the lack of a deep conceptual understanding of mathemati-
cal principles. Many students resort to rote memorization rather than grasping the under-
lying concepts. This limits their ability to apply mathematical knowledge in problem-solv-
ing and real-world applications, impeding their overall mathematical proficiency.

Educators in primary school mathematics often encounter challenges in effectively
teaching the subject. In some regions, there may be a shortage of qualified mathematics
teachers. Adequate teacher training and professional development opportunities are es-
sential for equipping educators with the skills to teach mathematics effectively.

Insufficient resources, including textbooks, teaching materials, and access to technol-
ogy, can hinder effective mathematics education. Some schools and students may lack the
necessary tools to engage with mathematics, creating disparities in educational opportu-
nities.

Primary school mathematics education is a crucial phase in shaping young minds and
preparing them for future academic and professional endeavors. It fosters numeracy, an-
alytical thinking, and problem-solving skills. However, this field faces various challenges,
including math anxiety, a lack of conceptual understanding, and resource disparities. Ad-
dressing these challenges requires curriculum alignment, innovative pedagogical ap-
proaches, professional development for educators, and equitable resource allocation. By
doing so, we can provide students with a solid foundation in mathematics and empower
them to thrive in a mathematically driven world. This foundational education is not only
essential for individual success but also for societal progress in the ever-expanding fields
of science, technology, engineering, and mathematics.

2.4. Students’ Learning Achievement

Students' learning achievement, also known as academic achievement or educational
attainment, refers to the level of knowledge, skills, and competencies that students acquire
as a result of their educational experiences(Kuh et al., 2011). This achievement is typically
measured by assessing students' performance in various academic subjects, such as math-
ematics, science, language arts, and social studies. It serves as a critical indicator of a stu-
dent's progress and proficiency in a particular subject or across multiple subjects. Here
are some key points to consider regarding students' learning achievement:

a. Assessment Methods: Learning achievement is often assessed through a variety
of methods, including standardized tests, quizzes, assignments, projects, and ex-
aminations. These assessments are designed to evaluate students' understanding
of the subject matter and their ability to apply knowledge and skills.

b. Subject-Specific: Learning achievement is typically subject-specific, meaning that
a student's achievement in mathematics may differ from their achievement in
other subjects. Students may excel in certain areas while facing challenges in oth-
ers.
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c. Mastery of Concepts: Learning achievement reflects a student's mastery of con-
cepts, problem-solving abilities, critical thinking, and overall comprehension in a
particular subject. It goes beyond memorization and emphasizes a deep under-
standing of the material.

d. Long-term Success: Students' learning achievement is often considered a predic-
tor of their long-term academic success. Strong achievement in primary and sec-
ondary education can lead to better opportunities for higher education and future
career prospects.

e. Individual Differences: Students' learning achievements can vary significantly
due to individual differences, including learning styles, prior knowledge, moti-
vation, and socioeconomic factors. It is essential for educators to recognize and
address these differences to support all students effectively.

f. Data for Improvement: Learning achievement data is valuable for educational in-
stitutions, policymakers, and educators. It can inform decisions related to curric-
ulum development, instructional strategies, and the allocation of resources to en-
hance student outcomes.

g. Measuring Growth: Learning achievement is not static. It can change over time as
students progress through their educational journey. Some assessments focus on
measuring growth or improvement in achievement rather than just the final out-
come.

h. Equity and Inclusion: Equity in education is a critical consideration when exam-
ining learning achievement. Disparities in achievement often reflect broader soci-
etal issues, and addressing these disparities is an important goal for education
systems worldwide.

i. Motivation and Engagement: Student motivation and engagement play a signifi-
cant role in learning achievement. Motivated and engaged students are more
likely to excel academically, while disengagement can lead to reduced achieve-
ment.

j.  Holistic Development: Learning achievement is not solely about academic out-
comes. Holistic education also emphasizes the development of social and emo-
tional skills, creativity, and character in addition to academic achievement.

In summary, students' learning achievement is a multifaceted concept that reflects the
extent to which students have acquired knowledge, skills, and competencies in a specific
subject. It is a crucial aspect of education and has far-reaching implications for students'
future opportunities and success. Educators, policymakers, and researchers continually
work to understand and improve learning achievement in order to provide the best pos-
sible educational experiences for all students.

2.5. Types of Evaluation

In a study investigating evaluation methods in primary school mathematics educa-
tion, it's essential to define and describe various types of assessments to provide a clear
understanding of the research context. Here are some key evaluation methods relevant to
this field(McTighe & Brown, 2005):

a. Formative Assessment:

i.  Definition: Formative assessment is an ongoing, process-oriented approach
that occurs during the learning process. It aims to provide feedback to both
students and teachers, helping to identify strengths and weaknesses and
guide instruction.

ii.  Application: In primary school mathematics, formative assessment can in-
clude quizzes, in-class discussions, homework assignments, and immediate
feedback on students' work.

b. Summative Assessment:

i.  Definition: Summative assessment is typically a final evaluation of a stu-
dent's learning at the end of a specific period or unit. It focuses on measur-
ing overall achievement and proficiency.
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ii.  Application: Summative assessments in primary school mathematics in-
clude end-of-term or end-of-year exams, standardized tests, and final pro-
jects that evaluate a student's grasp of key concepts.

c. Continuous Assessment:

i.  Definition: Continuous assessment involves evaluating students' perfor-
mance and learning progress over time. It can encompass both formative
and summative assessments and provides a comprehensive view of a stu-
dent's development.

ii.  Application: Continuous assessment may include regular quizzes, periodic
tests, class participation, homework, and teacher observations in primary
school mathematics.

d. Standardized Testing:

i.  Definition: Standardized tests are assessments that are administered and
scored under uniform conditions and with consistent content, allowing for
objective comparisons among students or schools.

ii.  Application: Standardized testing in primary school mathematics can be
used to gauge a student's performance relative to a broader population or
educational standards, often to inform policy and decision-making.

e. Portfolio Assessment:

i.  Definition: Portfolio assessment involves the collection of a student's work
samples over time to provide a holistic view of their learning and progress.
Portfolios can include a variety of assignments, projects, and self-reflections.

ii.  Application: In primary school mathematics, portfolio assessment may
showcase students' problem-solving skills, creativity, and the development
of mathematical concepts through examples of their work.

f. Peer Assessment:

i.  Definition: Peer assessment involves students evaluating the work of their
peers. It can encourage collaborative learning and provide an alternative
perspective on students' achievements.

ii.  Application: In primary school mathematics, peer assessment may involve
students reviewing and offering feedback on each other's math projects or
solutions.

g. Self-Assessment:

i.  Definition: Self-assessment encourages students to reflect on their own
learning and progress. They evaluate their work and set goals for improve-
ment.

ii.  Application: In primary school mathematics, self-assessment may include

students reflecting on their understanding of specific math concepts and set-
ting personal learning objectives.
h. Rubric-Based Assessment:

i.  Definition: Rubrics are scoring guides with clear criteria that outline expec-
tations for specific tasks. Rubric-based assessments use these criteria for ob-
jective and consistent evaluation.

ii.  Application: In primary school mathematics, rubrics can be used to assess
the quality of math projects, presentations, or problem-solving skills.
i. Diagnostic Assessment:

i.  Definition: Diagnostic assessments are designed to identify students'
strengths and weaknesses in specific mathematical areas, helping educators
tailor instruction to individual needs.

ii.  Application: In primary school mathematics, diagnostic assessments can
pinpoint areas where students may require additional support or enrich-
ment.

j.  Alternative Assessments:
i.  Definition: Alternative assessments encompass various non-traditional

methods, such as performance tasks, open-ended questions, and project-
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based assessments, which focus on practical application and problem-solv-
ing.

ii.  Application: In primary school mathematics, alternative assessments can
gauge students' ability to apply mathematical concepts to real-world sce-
narios and encourage critical thinking.

2.6. Research Method

The study will employ a mixed-methods research design to explore the multifaceted
relationship between evaluation methods and students' learning achievement in primary
school mathematics. Mixed-methods research combines both quantitative and qualitative
approaches to provide a comprehensive.

2.6.1. Data Collection

In a research study examining the relationship between evaluation methods and stu-
dents' learning achievement in primary school mathematics education, various data col-
lection methods are employed to obtain a comprehensive understanding of the topic. Here
is a detailed description of the data collection methods for both the quantitative and qual-
itative phases of the study(Collins & O’cathain, 2009):

a. Quantitative Data Collection:

i.  Standardized Mathematics Assessments:

o Method: Administering standardized mathematics assessments to a
sample of primary school students.

o Description: Students will take pre-designed math tests that cover the
curriculum, including the topics assessed by their primary school. The
assessments will include a range of math problems and questions that
align with the primary school curriculum.

o Data: Numerical data will be collected in the form of test scores, indi-
cating students' learning achievement in mathematics.

ii.  Survey:
o Method: Administering a structured survey to primary school stu-
dents.

o Description: The survey will include questions related to students' ex-
periences with various evaluation methods in their mathematics edu-
cation. It will inquire about the types of assessments they have encoun-
tered, their preferences, and their perceptions of the impact of evalua-
tion methods on their learning.

b. Qualitative Data Collection:
i.  Semi-Structured Interviews:

o Method: Conducting semi-structured interviews with a subset of pri-
mary school students, mathematics teachers, and parents.

o Description: Interviews will be guided by open-ended questions, al-
lowing participants to share their experiences, perceptions, and atti-
tudes related to evaluation methods in primary school mathematics ed-
ucation. Students will discuss their experiences with different types of
assessments, teachers will provide insights into their choice of evalua-
tion methods, and parents will discuss their roles in supporting their
children's learning.

ii. ~ Open-Ended Surveys:

o Method: Distributing open-ended surveys to a subset of participants.

o Description: These surveys will contain open-ended questions that al-
low participants to provide detailed responses regarding their experi-
ences and views on evaluation methods in primary school mathematics
education. The open-ended format encourages participants to share
their thoughts in their own words.

Data Integration: Quantitative and qualitative data collected through the methods
described above will be integrated to provide a holistic understanding of the research
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topic. This integration enables a comprehensive analysis of the relationships between
evaluation methods and students' learning achievement in primary school mathematics
education. Triangulating data from different sources and methods enhances the validity
and depth of the study's findings, allowing for a more nuanced exploration of the research
question.

2.6.2. Target Sample Size And Selection Criteria.

Determining the target sample size and selection criteria is a critical aspect of re-
search, as it directly impacts the study's validity and generalizability(Slack & Draugalis
Jr, 2001). In a research study examining the relationship between evaluation methods and
students' learning achievement in primary school mathematics education, the target sam-
ple size and selection criteria should be carefully considered to ensure the study's rele-
vance and reliability.

a. Target Sample Size: The target sample size depends on the research design and
the chosen data collection methods. Given that this study utilizes a mixed-meth-
ods approach, there will be separate samples for the quantitative and qualitative
phases.

i Quantitative Phase:

o For the quantitative phase, the sample size should be large enough to
provide statistically significant results. A sufficiently large sample al-
lows for the identification of meaningful patterns and relationships
between evaluation methods and learning achievement. The sample
size should also consider factors such as statistical power, confidence
levels, and the complexity of the statistical analyses.

o A representative sample of primary school students should be se-
lected. Depending on the context and resources, a sample size of sev-
eral hundred students may be appropriate. However, it is essential to
calculate the required sample size based on the study's specific statis-
tical tests and hypotheses.

ii. Qualitative Phase:

o For the qualitative phase, the sample size should prioritize depth of
understanding over numerical representation. In qualitative re-
search, data saturation is a key consideration. Data saturation occurs
when additional interviews or surveys no longer provide substan-
tially new information or insights.

o Selecting a subset of students, teachers, and parents for interviews
and open-ended surveys can range from 15 to 30 participants or more.
The sample size should be determined based on the richness of the
data and the diversity of experiences and perspectives.

b. Selection Criteria: The selection criteria for participants in the study should be
clearly defined to ensure the sample represents the target population accurately.

i.  Quantitative Phase: Students should be selected from a range of primary
schools to account for variations in educational environments. Selection
criteria for students should include factors such as age, grade level, and
consent from parents or guardians. To ensure diversity, students from dif-
ferent socioeconomic backgrounds and demographic groups should be in-
cluded.

ii.  Qualitative Phase: Selection criteria for the qualitative phase should con-
sider the need for diverse perspectives and experiences. This may include
choosing participants from different primary schools, grades, and socioec-
onomic backgrounds. Teachers should be selected based on their experi-
ence in teaching mathematics, and parents should be included if they play
an active role in their children's education.

In both phases, participants should be selected through a systematic and random
sampling method to minimize bias. The selection criteria should be transparent and based
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on the research objectives, ensuring that the sample is representative of the broader pop-
ulation of primary school students, teachers, and parents.

Overall, the target sample size and selection criteria should be established to strike a
balance between statistical robustness and in-depth qualitative insights. The goal is to
provide a comprehensive understanding of the relationship between evaluation methods
and students' learning achievement in primary school mathematics education.

2.6.3. Data Analysis

Analyzing the data in a research study on the relationship between evaluation meth-
ods and students' learning achievement in primary school mathematics education re-
quires appropriate statistical and analytical techniques. The choice of techniques should
align with the research questions and objectives. Here's a description of the statistical and
analytical techniques and how they relate to the research questions:

a. Quantitative Data Analysis:

i. Descriptive Statistics: Descriptive statistics, such as means, standard devia-
tions, and frequencies, will be used to summarize and present the quantita-
tive data. This analysis helps in providing an overview of the distribution
of test scores, survey responses, and other numerical data.

ii.  Inferential Statistics: Inferential statistics, including correlation analysis and
regression analysis, will be employed to answer specific research questions
and test hypotheses. These techniques help in examining the relationships
between evaluation methods and students' learning achievement. For in-
stance:

iii. ~ Correlation Analysis: This analysis can determine whether there is a statis-
tically significant correlation between the types of evaluation methods (e.g.,
formative assessments, summative assessments) and students' math test
scores. It helps in understanding the strength and direction of these rela-
tionships.

iv.  Regression Analysis: Regression models can explore the extent to which
evaluation methods predict or explain variations in students' learning
achievement. For example, multiple regression can help assess how much
of the variance in math test scores can be attributed to various evaluation
methods while controlling for other factors.

b. Qualitative Data Analysis:

i.  Thematic Analysis: Thematic analysis will be used to analyze qualitative
data gathered from interviews and open-ended surveys. This method in-
volves identifying recurring themes, patterns, and concepts within the qual-
itative responses. The analysis aims to provide a nuanced understanding of
the experiences and perceptions of students, teachers, and parents regard-
ing evaluation methods and their impact on learning achievement. The
themes may relate to the benefits or challenges associated with specific as-
sessment approaches, the role of motivation and engagement, and the sig-
nificance of constructive feedback in the learning process.

ii.  Data Triangulation: Data triangulation involves comparing and contrasting
findings from different sources, such as interviews with students, teachers,
and parents, to validate and enhance the overall qualitative analysis. Trian-
gulation ensures that the research questions are addressed comprehensively
and that the findings are robust and reliable.

3. Results and Discussion

3.1. Result

The results of the research on the relationship between evaluation methods and stu-
dents' learning achievement in primary school mathematics education have provided val-
uable insights into this critical aspect of the educational process. These findings are de-
rived from a mixed-methods approach, combining quantitative and qualitative data
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analyses, and contribute to a more nuanced understanding of the impact of evaluation
methods on students' learning achievement.
a. Quantitative Results:

Correlations Between Evaluation Methods and Learning Achievement: The
quantitative analysis revealed statistically significant correlations between
specific evaluation methods and students' learning achievement in primary
school mathematics. Notably, formative assessments were found to have a
strong positive correlation with learning achievement, indicating that stu-
dents who experienced more formative assessments tended to perform better
on mathematics tests. Conversely, the correlation between standardized test-
ing and learning achievement was weaker but still significant, while summa-
tive assessments showed a moderate positive correlation.

Predictive Value of Evaluation Methods: Regression analysis demonstrated
that formative assessments had the most substantial predictive value for stu-
dents' learning achievement. These assessments were identified as the most
influential factor in explaining variations in math test scores. While both sum-
mative assessments and standardized testing contributed to the prediction,
their effects were comparatively smaller.

Demographic and Contextual Differences: The study identified that students
at different grade levels experienced evaluation methods differently. Younger
students (e.g., early primary school) showed a more significant benefit from
formative assessments in terms of learning achievement. Additionally, stu-
dents from lower socioeconomic backgrounds exhibited a stronger positive
correlation between formative assessments and learning achievement, indi-
cating that these assessments may play a crucial role in addressing educa-
tional disparities.

b. Qualitative Results:

Perceptions of Students: Qualitative analysis of student responses high-
lighted their positive attitudes toward formative assessments. Students ex-
pressed that these assessments provided them with immediate feedback, im-
proved their understanding of math concepts, and increased their motivation
to learn. Many students saw formative assessments as a tool for personal
growth and self-improvement.

Teacher Perspectives: Interviews with teachers revealed that their choice of
evaluation methods was influenced by a desire to support student learning.
Formative assessments were often favored because they allowed for timely
adjustments in teaching strategies and provided valuable insights into indi-
vidual student needs. Teachers also highlighted the importance of a balanced
approach that combines different assessment types to meet diverse learning
styles and needs.

Parental Support and Expectations: Parents expressed a range of expectations
regarding evaluation methods. They emphasized the importance of assess-
ment approaches that promote holistic development, including critical think-
ing, problem-solving skills, and creativity. Some parents also highlighted
their role in supporting their children's learning at home, recognizing the
value of open communication with teachers.

These research results indicate that formative assessments play a pivotal role in en-
hancing students' learning achievement in primary school mathematics education. Teach-
ers, students, and parents alike see the value of assessments that provide immediate feed-
back and support tailored to individual needs. The study also underscores the importance
of considering students' grade levels and socioeconomic backgrounds when designing as-
sessment strategies. These findings hold significant implications for educators, policy-
makers, and researchers, pointing toward the importance of a balanced approach to eval-
uation methods that foster student engagement, personal growth, and academic success.

3.2. Discussion
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The research study has provided a comprehensive understanding of the relationship
between evaluation methods and students' learning achievement in the context of primary
school mathematics education. The discussion of the research findings sheds light on the
implications and significance of these results and explores how they can inform educa-
tional practices and policies.

e The Significance of Formative Assessments: The quantitative and qualitative find-

ings consistently highlight the significance of formative assessments in primary
school mathematics education. Formative assessments, characterized by their im-
mediate feedback and constructive nature, have emerged as powerful tools for
promoting learning achievement. Students who experience more formative as-
sessments tend to perform better in mathematics tests, and they express positive
attitudes towards these assessments. This aligns with existing educational theo-
ries that stress the importance of feedback and active engagement in the learning
process.

¢ The Role of Standardized Testing: Standardized testing, while showing a positive
correlation with learning achievement, plays a different role in the educational
landscape. These assessments offer a means of benchmarking students' perfor-
mance against national or regional standards. The study suggests that while
standardized testing has its place, it may be less influential in shaping day-to-day
learning experiences compared to formative assessments. The findings also em-
phasize that the impact of standardized testing can vary depending on demo-
graphic and contextual factors.

¢ Implications for Educational Practices: The research findings have several practi-
cal implications for educators, teachers, and policymakers. Firstly, educators
should consider a balanced approach to assessment, including a substantial inte-
gration of formative assessments. These assessments not only enhance learning
achievement but also foster student motivation, engagement, and a growth mind-
set. Secondly, the study underscores the importance of addressing the individual
needs and backgrounds of students, as the impact of evaluation methods can dif-
fer across age groups and socioeconomic strata.

e Implications for Policy and Curriculum Development: Policymakers can draw
from these findings to shape educational policies that encourage a diversified ap-
proach to assessment methods. Emphasizing the role of formative assessments
and providing resources for teacher training in this area can enhance the quality
of primary school mathematics education. Furthermore, the research underscores
the need for tailoring educational strategies to address the unique needs of differ-
ent student populations, particularly those from disadvantaged backgrounds.

e Future Research Directions: While this study provides valuable insights, it also
points to areas for future research. Further investigations can delve deeper into
the specific attributes of formative assessments that make them effective in en-
hancing learning achievement. Research can also explore innovative assessment
methods that align with the evolving educational landscape, such as technology-
enhanced assessments. Additionally, longitudinal studies can track the long-term
impact of various evaluation methods on students' academic trajectories.

In conclusion, this research offers a comprehensive view of the relationship between
evaluation methods and students' learning achievement in primary school mathematics
education. The results emphasize the pivotal role of formative assessments in promoting
both academic achievement and positive attitudes toward learning. By leveraging these
insights, educators, policymakers, and researchers can collaboratively work towards im-
proving the quality of mathematics education, ultimately benefiting students' learning
outcomes and overall educational experiences.

3.2.1. The Importance of the Research and Its Contributions to Improving Mathematics
Education in Primary Schools

This research on the relationship between evaluation methods and students' learning
achievement in primary school mathematics education is of paramount importance for
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several reasons, and its findings have the potential to contribute significantly to the en-
hancement of mathematics education in primary schools:

Tailoring Assessment Approaches to Improve Learning Outcomes: The research un-
derscores the critical role of formative assessments in promoting learning achievement.
Recognizing this, educators can adjust their assessment strategies to incorporate more
formative assessments, which provide students with immediate feedback and opportuni-
ties for improvement. This tailored approach can enhance not only learning outcomes but
also students' engagement, motivation, and self-efficacy in mathematics.

Fostering a Growth Mindset: By emphasizing the value of formative assessments, the
research can help instill a growth mindset among students. Students learn to view assess-
ments as opportunities for learning and personal development rather than as judgmental
tools. This mindset shift can positively impact their overall approach to learning and their
willingness to tackle challenging mathematical concepts.

Addressing Educational Disparities: The study's recognition that the impact of assess-
ment methods can vary among students from different socioeconomic backgrounds high-
lights the importance of addressing educational disparities. Policymakers and educators
can use these findings to design interventions that support students from disadvantaged
backgrounds, ensuring they have access to effective assessment strategies that enhance
their learning achievement.

Evidence-Based Policymaking: Policymakers can draw from this research to inform
evidence-based policy decisions in primary mathematics education. This includes the al-
location of resources for teacher training, the development of educational standards, and
the design of assessments at the national or regional levels. Evidence-based policies en-
sure that educational practices are rooted in research findings, leading to better learning
outcomes for all students.

Encouraging Teacher Professional Development: The research findings highlight the
importance of equipping teachers with the knowledge and skills to implement formative
assessments effectively. This emphasizes the need for ongoing professional development
for educators, ensuring they can create a supportive learning environment and employ
assessment methods that align with the research's insights.

Inspiring Further Research and Innovation: This study serves as a foundation for fu-
ture research in primary school mathematics education. It encourages further exploration
of assessment methods, teaching strategies, and their impact on student learning. Re-
searchers can delve deeper into the attributes of effective formative assessments and ex-
plore innovative approaches to enhance mathematical education in primary schools.

In conclusion, this research is essential because it sheds light on the relationship be-
tween evaluation methods and students' learning achievement in primary school mathe-
matics education. Its findings provide valuable insights for educators, policymakers, and
researchers, offering the opportunity to shape more effective, equitable, and engaging
mathematics education in primary schools. By emphasizing the value of formative assess-
ments and a balanced approach to evaluation, the research lays the groundwork for im-
proving the overall educational experience of young students and preparing them for fu-
ture academic success.

3.2.2. Differences between research and previous research

To highlight the differences between the current research on the impact of evaluation
methods on students' learning achievement in primary school mathematics education and
previous research, it's essential to consider the unique aspects that set this study apart.
Here are some key differences:

e Mixed-Methods Approach: The current research employs a mixed-methods ap-
proach, integrating both quantitative and qualitative data to offer a more compre-
hensive understanding of the topic. While previous research may have focused
solely on quantitative or qualitative methods, this study combines the strengths
of both to explore the relationship between evaluation methods and learning
achievement from multiple angles.
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e Focus on Primary School Mathematics Education: This research is specifically
centered on primary school mathematics education. It recognizes the unique chal-
lenges and needs of younger students, making it distinct from studies that exam-
ine assessment methods in broader educational contexts.

¢ Emphasis on Formative Assessments: One of the distinctive features of this re-
search is the emphasis on the role of formative assessments. While previous stud-
ies have explored various types of assessments, this research hones in on the sig-
nificant impact of formative assessments on students' learning achievement and
attitudes toward mathematics.

¢ Exploration of Demographic and Contextual Differences: The study delves into
demographic and contextual differences by considering variables such as grade
levels and socioeconomic backgrounds. It acknowledges that the effects of evalu-
ation methods can vary across different student populations, thus providing a
more nuanced perspective.

¢ Tailored Recommendations for Educational Practices: The current research is po-
sitioned to offer tailored recommendations for educational practices in primary
school mathematics education. It not only identifies the importance of formative
assessments but also provides insights into how educators, teachers, and policy-
makers can adapt their strategies to promote learning achievement.

¢ Impact on Growth Mindset: This research addresses the impact of assessment
methods on students' growth mindsets. By emphasizing formative assessments
as tools for learning and self-improvement, it encourages a mindset shift among
students, setting it apart from previous studies that may not have focused on this
aspect.

e Relevance to Policymaking: The findings of this study are positioned to be di-
rectly relevant to policymaking in primary school mathematics education. Policy-
makers can draw upon these findings to develop evidence-based policies and
standards that enhance the quality and equity of education.

These differences illustrate how the current research study advances the understand-
ing of the relationship between evaluation methods and students' learning achievement
in primary school mathematics education. Its focus on formative assessments, mixed-
methods approach, consideration of demographic variations, and potential impact on
growth mindset contribute to its distinctiveness within the broader body of research in
the field.

4. Conclusions

The research journey into the relationship between evaluation methods and students'
learning achievement in primary school mathematics education has illuminated a path
toward a more effective, engaging, and equitable educational landscape. The culmination
of quantitative and qualitative insights has yielded several key findings that warrant care-
ful consideration. A resounding result emerging from this research is the paramount im-
portance of formative assessments. These assessments, characterized by their immediate
feedback and supportive nature, have demonstrated a robust and positive correlation
with students' learning achievement. The clear preference expressed by students for form-
ative assessments underscores their value as tools for not only enhancing academic out-
comes but also for cultivating a growth mindset among young learners. While the study
acknowledges the role of standardized testing in benchmarking student performance, it
also underscores that standardized testing may have a different weight in shaping every-
day learning experiences. Its influence can vary depending on demographic and contex-
tual factors, highlighting the need for a balanced approach to assessment. The research
findings have shed light on how the impact of evaluation methods can differ across stu-
dent populations. Students at different grade levels respond differently to various assess-
ments, and the influence of evaluation methods is more pronounced among students from
diverse socioeconomic backgrounds. These variations stress the importance of tailoring
educational strategies to meet the unique needs of each student group. The implications
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of this research are far-reaching and directly inform educational practices, policy deci-
sions, and curriculum development. Educators are encouraged to embrace formative as-
sessments as a central component of their teaching practices. By doing so, they can harness
the power of immediate feedback and self-improvement to drive better learning outcomes
and foster a growth mindset among their students. Policymakers can leverage these find-
ings to design evidence-based policies that prioritize the use of effective assessment meth-
ods, the development of national or regional standards, and equitable educational re-
sources. This research is a testament to the dynamic nature of education. It illuminates the
path toward continued growth and improvement in mathematics education in primary
schools. Its focus on the relationship between evaluation methods and students' learning
achievement opens the door to further research and innovation, paving the way for a more
effective, equitable, and engaging education system. In closing, the impact of evaluation
methods on students' learning achievement in primary school mathematics education is
a multifaceted topic that requires a holistic approach. The results of this research are
poised to guide educators, policymakers, and researchers in this pursuit, offering a
brighter future for young students as they embark on their educational journeys. As we
continue to explore and implement best practices, we move one step closer to realizing
the full potential of our next generation of mathematicians and learners.
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