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Abstract 

 This study aims to develop a valid and reliable summative assessment instrument for 

science learning in elementary schools in Bontotiro District. The research employed a development 

method involving systematic stages, including needs analysis, curriculum review, formulation of 

indicators, construction of test blueprints, item writing, expert validation, revision, pilot testing, 

item analysis, and finalization of the instrument. The results indicate that the developed 

instrument meets content validity criteria and is categorized as valid to highly valid, particularly in 

terms of alignment with the curriculum, conceptual accuracy, clarity of items, quality of answer 

keys, and appropriate language use, although several aspects such as distractor effectiveness and 

readability still require improvement. Furthermore, the item analysis shows that most items have 

moderate difficulty levels, adequate discrimination power, and functioning distractors, with only 

a few items needing revision or elimination. The reliability coefficient of the instrument is in the 

high category, indicating good internal consistency and stability in measuring student learning 

outcomes. Therefore, the instrument is considered feasible and reliable for use as a summative 

assessment tool in science learning at elementary schools in Bontotiro District. 
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INTRODUCTION  

The introduction of this study is grounded in the growing demands of 21st-century 

education, which emphasize the development of higher-order thinking skills, including critical 

thinking, creativity, communication, and collaboration. These competencies are not only essential 

requirements of modern curricula but also necessary skills for students to navigate the 

complexities of an increasingly dynamic global environment. In this context, the learning process 

must be designed to be meaningful, contextual, and oriented toward deep understanding. One of 

the key components that ensures the achievement of these learning objectives is assessment. 

Assessment plays a crucial role not only in measuring student learning outcomes but also in 

providing valuable information about students’ progress and guiding instructional improvement. 

As highlighted in educational theory, assessment encompasses three main functions: assessment 

of learning, assessment for learning, and assessment as learning, all of which underscore the 

importance of designing valid, reliable, and comprehensive assessment instruments (Straub et al., 

2017). 

In science learning at the elementary school level, assessment holds a particularly 

important role in evaluating students’ mastery of concepts, scientific process skills, and scientific 

attitudes. The current curriculum framework emphasizes that assessment should align with 

learning outcomes and support the development of students’ scientific reasoning, problem-

solving abilities, and reflective thinking. Therefore, assessment instruments in science education 

must go beyond measuring factual knowledge and instead capture conceptual understanding and 

the ability to apply knowledge in real-life contexts . However, preliminary observations conducted 

in several elementary schools in Bontotiro District reveal that the implementation of science 

summative assessment still faces significant challenges. Many teachers rely on self-developed 

instruments that have not undergone proper validation or reliability testing. As a result, the quality 

of test items is often questionable in terms of content accuracy, construction, and language clarity, 

which may lead to biased measurement outcomes. Furthermore, most of the questions tend to 

focus on lower-order cognitive skills, such as remembering and understanding, while higher-order 

thinking and scientific reasoning skills are rarely assessed (Alt, 2018). 

Interviews with teachers further indicate that there is a lack of systematic guidance in 

developing summative assessment instruments aligned with learning outcomes. Teachers often 

adopt questions from various sources without ensuring their relevance to instructional objectives. 

In some cases, assessment instruments are constructed without prior analysis of alignment 

between test items and learning indicators. Additionally, the absence of item review processes 
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makes it difficult to accurately identify variations in students’ abilities. This issue is reinforced by 

document analysis showing that students’ score distributions tend to be homogeneous, with 

many students achieving high scores but struggling to explain concepts or apply them in practical 

situations. Such findings suggest that existing assessment instruments fail to measure students’ 

scientific understanding comprehensively(Earle, 2014) . 

From a psychometric perspective, the quality of an assessment is highly dependent on the 

quality of the instrument used. Instruments that do not meet validity and reliability standards can 

produce inaccurate and biased information. Classical Test Theory provides a comprehensive 

framework for evaluating instrument quality through analyses of theoretical validity, internal 

validity, difficulty index, discrimination power, distractor effectiveness, and reliability coefficients. 

These analyses enable educators to determine whether test items function effectively and 

whether the instrument as a whole can be trusted as a measurement tool . Nevertheless, findings 

from the preliminary study indicate that such psychometric analyses are rarely conducted by 

teachers in Bontotiro District. The lack of training and reference materials in quantitative analysis 

contributes to the limited ability of teachers to evaluate the quality of their assessment 

instruments, resulting in items that are either too easy, too difficult, or incapable of distinguishing 

between students of different ability levels(Erduran & Wooding, 2021) . 

Moreover, the development of assessment instruments must consider the structure of 

learning outcomes. In grade V science for the first semester, learning outcomes consist of four 

main indicators that require adequate representation in test items. Ideally, a well-developed 

instrument should include a balanced number of items for each indicator, supported by a detailed 

blueprint to ensure alignment between content, cognitive level, and learning objectives. The 

development process should involve systematic stages, including blueprint construction, item 

writing, expert validation using Aiken’s V, field testing with students, and item analysis based on 

Classical Test Theory principles (Gorin & Mislevy, 2013). 

The situation in Bontotiro District highlights the urgent need for a standardized and well-

developed summative assessment instrument in elementary science education. The absence of 

systematically developed instruments underscores the importance of conducting research that 

focuses on developing valid and reliable assessment tools. Such instruments are expected not only 

to provide accurate measurements of student learning outcomes but also to support teachers in 

improving instructional planning and implementation. Additionally, local geographical and socio-

cultural conditions must be considered, as some schools face limitations in laboratory facilities 

and learning resources. In such contexts, well-designed written assessment instruments become 
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a practical and effective alternative for measuring learning outcomes objectively(Asiah, 2024) . 

Based on these considerations, it is evident that the development of a valid, reliable, and 

psychometrically sound summative assessment instrument for science learning is a critical 

necessity. A high-quality instrument will provide accurate information about students’ learning 

progress, support data-driven instructional decisions, and contribute to improving the quality of 

science education at the elementary level, particularly in Bontotiro District. Therefore, this study 

is conducted to bridge the gap between curriculum demands, theoretical principles of educational 

assessment, and actual assessment practices in schools, ultimately aiming to produce a 

standardized instrument that meets both theoretical and practical requirements.  

 

The Role of Assessment in Science Learning at the Elementary Level 

Assessment is a fundamental component of the learning process, particularly in science 

education at the elementary school level. It serves as a systematic process of collecting, 

interpreting, and utilizing information about students’ learning progress. In modern educational 

paradigms, assessment is no longer viewed solely as a tool for measuring learning outcomes, but 

also as a mechanism to support and enhance the learning process itself. This perspective aligns 

with the concept that assessment functions in three major orientations: assessment of learning, 

assessment for learning, and assessment as learning. These three functions emphasize that 

assessment must not only evaluate final outcomes but also guide instruction and promote 

students’ self-reflection(Kibble, 2017). 

In the context of science learning, assessment plays a crucial role in measuring not only 

students’ conceptual understanding but also their scientific process skills and attitudes. Science 

education is inherently multidimensional, encompassing knowledge, skills, and values. Therefore, 

assessment must be designed to capture this complexity. Effective science assessment should 

evaluate students’ ability to observe, classify, interpret data, and draw conclusions, as well as their 

capacity to apply scientific concepts in real-life situations. This is particularly important in 

elementary education, where students are in the concrete operational stage of cognitive 

development and require meaningful and contextual learning experiences. 

The implementation of assessment in science learning is also closely related to the current 

curriculum framework, which emphasizes competency-based education. The curriculum requires 

that assessment align with learning outcomes and support the development of higher-order 

thinking skills such as critical thinking, problem-solving, and scientific reasoning. Consequently, 

assessment instruments must be carefully constructed to reflect these competencies. However, 
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in practice, many teachers still rely on traditional forms of assessment that focus primarily on 

memorization and recall. This approach limits the ability of assessment to capture deeper levels 

of understanding and often fails to provide accurate information about students’ true 

abilities(Daka et al., 2021). 

Another important aspect of assessment in science education is its role in providing 

feedback. Assessment results should be used to inform both teachers and students about learning 

progress and areas that need improvement. For teachers, assessment data can guide instructional 

planning and help identify effective teaching strategies. For students, assessment provides an 

opportunity to reflect on their learning and develop metacognitive skills. Therefore, assessment 

must be designed not only as a summative tool but also as an integral part of the learning process. 

Despite its importance, the quality of assessment in elementary science education often 

remains a concern. Many assessment practices do not meet the standards of validity and 

reliability, which are essential for producing accurate and meaningful results. Without proper 

validation and analysis, assessment instruments may fail to measure the intended competencies 

and may lead to biased or misleading conclusions. This highlights the need for systematic 

development and evaluation of assessment instruments to ensure their quality and 

effectiveness(Ani et al., 2025). 

 

Development of Summative Assessment Instruments Based on Classical Test Theory 

The development of assessment instruments is a critical process that determines the 

quality of measurement in educational evaluation. In the context of summative assessment, the 

goal is to measure students’ learning outcomes at the end of a learning period accurately and 

objectively. To achieve this, assessment instruments must be developed through a systematic and 

rigorous process grounded in sound theoretical principles. One of the most widely used 

frameworks for this purpose is Classical Test Theory (CTT). 

Classical Test Theory provides a foundation for understanding the relationship between 

observed scores, true scores, and measurement errors. According to this theory, the score 

obtained by a student is a combination of their true ability and random error. Therefore, the 

primary objective of instrument development is to minimize measurement error and ensure that 

the instrument accurately reflects students’ true abilities. This requires careful attention to 

various psychometric properties, including validity, reliability, and item characteristics(Marzano, 

2010). 

The development process typically begins with the analysis of learning outcomes and the 
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construction of a test blueprint. The blueprint serves as a guide for ensuring that all relevant 

competencies and content areas are adequately represented in the assessment. It outlines the 

relationship between learning indicators, content domains, and cognitive levels, providing a 

structured framework for item development. This step is crucial for maintaining content validity 

and ensuring that the assessment aligns with instructional objectives. 

Following the development of the blueprint, test items are constructed according to 

established guidelines for writing multiple-choice questions. Each item must be clear, concise, and 

free from ambiguity, with plausible distractors that effectively differentiate between students of 

different ability levels. The quality of item construction significantly influences the overall 

effectiveness of the assessment instrument(Earle, 2020). 

Once the items are developed, they undergo expert validation to evaluate their content 

relevance, clarity, and appropriateness. This process often involves the use of Aiken’s V coefficient 

to quantify the level of agreement among experts. Items that do not meet the required validity 

criteria are revised or eliminated. This step ensures that the instrument has strong theoretical 

validity before being tested empirically. 

The next stage involves field testing the instrument with a representative sample of 

students. The data collected from this process are analyzed to evaluate the empirical 

characteristics of each item. Key indicators include item difficulty, discrimination index, and 

distractor effectiveness. Item difficulty measures the proportion of students who answer the item 

correctly, while discrimination index assesses the ability of the item to differentiate between high- 

and low-performing students. Distractor analysis examines whether incorrect answer options 

function effectively in attracting students who do not know the correct answer. 

Reliability analysis is also conducted to determine the consistency of the instrument. In 

multiple-choice tests, reliability is commonly calculated using the Kuder-Richardson (KR-20) 

formula. A high reliability coefficient indicates that the instrument produces stable and consistent 

results. Together, these analyses provide a comprehensive evaluation of the instrument’s 

quality(Harris et al., 2008). 

Despite the availability of these methods, many teachers lack the knowledge and skills to 

conduct systematic instrument development and analysis. As a result, assessment instruments are 

often used without proper validation, leading to inaccurate measurement of student learning 

outcomes. This underscores the importance of research and development efforts aimed at 

producing standardized and psychometrically sound assessment instruments that can be used 

effectively in educational settings. 
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Characteristics of Effective Science Learning and Implications for Assessment Design 

Science learning at the elementary school level is designed to help students understand 

natural phenomena through direct experience and inquiry-based activities. It encompasses three 

main dimensions: scientific knowledge, scientific processes, and scientific attitudes. These 

dimensions reflect the holistic nature of science education, which aims to develop not only 

cognitive understanding but also practical skills and positive dispositions toward learning. 

One of the defining characteristics of science learning is its emphasis on the scientific 

method. Students are encouraged to observe, ask questions, conduct experiments, analyze data, 

and draw conclusions. This process helps develop critical thinking and problem-solving skills, 

which are essential for scientific literacy. Therefore, assessment in science education must be 

aligned with these learning processes and should evaluate students’ ability to engage in scientific 

inquiry(Kerr et al., 2016). 

Another important characteristic is the contextual nature of science learning. Concepts are 

often related to real-life situations and phenomena that students encounter in their daily lives. 

This approach enhances students’ understanding and makes learning more meaningful. As a 

result, assessment instruments should incorporate contextual stimuli that reflect students’ 

experiences and environments. Contextualized questions not only improve comprehension but 

also enable students to apply their knowledge in practical situations. 

The cognitive development of elementary school students also has important implications 

for assessment design. At this stage, students are generally in the concrete operational phase, 

meaning they learn best through tangible and observable experiences. Therefore, assessment 

items should be designed to match their cognitive level, using clear language and familiar contexts. 

Complex or abstract questions may hinder students’ ability to demonstrate their true 

understanding(Wilson & Toyama, 2018). 

In addition to cognitive aspects, science learning also emphasizes the development of 

scientific attitudes such as curiosity, honesty, and objectivity. While these aspects are more 

difficult to measure through traditional tests, they should still be considered in the overall 

assessment strategy. Although this study focuses on multiple-choice tests, it is important to 

recognize that comprehensive assessment in science education should include a variety of 

methods to capture all dimensions of learning. 

However, the implementation of effective science assessment often faces practical 

challenges, particularly in schools with limited resources. Constraints such as lack of laboratory 

facilities, limited teaching materials, and insufficient teacher training can hinder the use of 
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performance-based assessments. In such contexts, well-designed written assessments become a 

practical alternative for evaluating student learning. These assessments must be carefully 

constructed to ensure that they remain valid, reliable, and aligned with learning 

objectives(Castleberry et al., 2016). 

In conclusion, the characteristics of science learning provide important guidance for the 

design of assessment instruments. Effective assessment must be aligned with learning objectives, 

reflect the nature of scientific inquiry, and consider students’ cognitive and contextual conditions. 

By incorporating these principles, assessment instruments can provide a more accurate and 

comprehensive picture of students’ learning outcomes and contribute to the improvement of 

science education at the elementary level. 

 

DISCUSSION  

The Reliability of the Instrument is at a High Level, so the Instrument is Feasible to be Used for 

Summative Assessment 

The main results of this study indicate that the science summative assessment instrument 

has a KR-20 reliability coefficient of 0.721. This value indicates that the instrument is in the high 

category based on the criteria for interpreting reliability in Classical Test Theory. Thus, the 

instrument has demonstrated an adequate level of internal consistency in measuring the same 

construct. This confirms that the test items work relatively uniformly in representing the science 

learning outcomes of fifth-grade students. 

This finding directly answers the problem formulation that focuses on the level of 

instrument reliability. The results obtained indicate that the reliability is at a level sufficiently large 

to support its use in summative assessment. Good internal consistency is an indicator that the 

instrument is able to provide stable results. Therefore, the instrument can be considered feasible 

for use in the context of learning evaluation(Ismail et al., 2022). 

From the perspective of educational measurement, reliability is closely related to the 

stability and trustworthiness of scores. The research proposal has emphasized that KR-20 is an 

appropriate coefficient for multiple-choice tests with dichotomous scoring. In addition, a 

threshold value of ≥ 0.70 is considered the minimum standard to indicate acceptable internal 

consistency. Thus, the achievement of 0.721 indicates that the instrument has met and even 

exceeded these criteria. 

The significance of this finding is very high because reliability is a primary prerequisite in 

educational assessment. Scores generated by a reliable instrument can be used as a basis for 
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making academic decisions more accurately. Without adequate reliability, assessment results 

have the potential to be influenced by measurement errors. Therefore, this finding reinforces that 

the instrument already has quality that can be scientifically justified(Gallardo, 2020). 

 

The KR-20 Value of 0.721 Indicates Internal Consistency is Adequate, but Not Yet Maximum 

Although the reliability value of 0.721 is classified as high, this achievement has not yet 

reached the very high category. This indicates that the instrument is already quite good, but still 

has room for improvement. In other words, the instrument has met the minimum standard, but 

has not yet reached the optimal level in terms of internal consistency. Therefore, the 

interpretation of this value needs to be carried out proportionally. 

Psychometrically, values in this range indicate that most of the score variation reflects real 

differences in students’ abilities. However, there is still the possibility of measurement errors that 

have not been completely minimized. This condition is reasonable in the development of 

educational instruments, especially at the initial implementation stage. Therefore, this result 

needs to be viewed as both a good achievement and an opportunity for improvement(de Vries et 

al., 2018). 

Reliability is basically a continuous concept, not a binary category. An instrument with a 

reliability of 0.72 is certainly different in quality compared to an instrument that has reliability 

above 0.85. Although both can be categorized as reliable, the level of confidence in the scores 

produced remains different. This emphasizes the importance of continuous efforts to improve the 

quality of the instrument. 

The urgency of this finding lies in its implications for further instrument development. 

Reliability values should not be seen as a static final result. Instead, these values must become the 

basis for carrying out revisions to items that are still weak. Thus, the instrument can continue to 

improve in quality through a continuous evaluation cycle(Black et al., 2010). 

 

The Components of p, q, and Total Score Variance Support the Formation of Good Reliability 

The analysis results show that the reliability of the instrument is influenced by several 

important components, namely the number of items, the distribution of p and q, and the variance 

of the total score. In this study, the instrument consists of 24 items with a total of 144 

respondents. The value of Σpq of 5.380 and the total score variance of 17.415 indicate a fairly 

good distribution of responses. The combination of these factors contributes to achieving high 

reliability. 

http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/


 

1191 

IJEVSS, Volume 05 Issue 02, 2026 

 Copyright at authors some right reserved this work is licensed under a Creative 
Commons Attribution-Share Alike 4.0 International License 

Within the framework of Classical Test Theory, reliability increases when there is sufficient 

variation in scores among students. In addition, items that have a moderate level of difficulty also 

tend to increase internal consistency. The results of the study indicate that most items are not in 

the extreme category. This allows the instrument to differentiate student abilities more 

effectively(Brownlie et al., 2024). 

A sufficiently wide distribution of scores indicates that the instrument is able to capture 

variations in student abilities. This is important because reliability is highly dependent on such 

variation. If the scores are too homogeneous, then the ability of the instrument to differentiate 

participants will decrease. Therefore, a good score distribution is an important indicator in 

supporting reliability. 

The practical implication of this finding is the importance of paying attention to the quality 

of item distribution in instrument construction. Teachers not only need to pay attention to the 

number of questions, but also the characteristics of each item. By understanding the relationship 

between p, q, and total score variance, improvements to the instrument can be carried out in a 

more directed manner. This shows that reliability is the result of the overall quality of test 

design(Dolin et al., 2017). 

 

Reliability Strengthens the Finding that the Majority of Items Have Worked Quite Well 

The finding of reliability of 0.721 also strengthens the results of the analysis. In that 

analysis, it is known that most items have adequate validity. In addition, many items are at a 

moderate level of difficulty and have good discrimination power. This condition directly 

contributes to the high reliability of the instrument. 

Reliability cannot be separated from the quality of individual test items. An instrument 

consisting of low-quality items will be difficult to achieve high reliability. Conversely, if the majority 

of items have good characteristics, then overall reliability will increase. This shows a close 

relationship between item analysis and reliability.Analysis at the item level and test level 

complement each other in providing an overview of instrument quality. Thus, the interpretation 

of reliability becomes more comprehensive. This strengthens the validity of the conclusions 

produced.The urgency of this finding lies in the importance of conducting integrated analysis. 

Reliability is not sufficient to be understood only as a single number. Instead, it needs to be seen 

in the context of the quality of its constituent items. This approach provides a deeper 

understanding of instrument quality(Leuenberger, 2001). 
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The Reliability Finding is Very Urgent for the Bontotiro Context, because it Answers the Gap in 

Assessment Practices in the Field 

In the context of Bontotiro District, this reliability finding has very high practical value. So 

far, teachers tend to construct questions without adequate psychometric analysis. This causes the 

quality of assessment to be unable to be evaluated objectively. Therefore, the results of this study 

provide a real contribution to assessment practices in the field.An instrument with a reliability of 

0.721 indicates that the assessment developed is not only practical, but also has a strong scientific 

basis. This is important to improve the quality of assessment in elementary schools. Teachers can 

use this instrument with a higher level of confidence. Thus, assessment results become more 

meaningful(Edwards, 2017). 

The aspect of fairness in assessment is also better guaranteed with a reliable instrument. 

The scores produced better reflect students’ actual abilities. This reduces the possibility of errors 

in making academic decisions. Therefore, reliability has direct implications for the quality of 

learning. This finding also bridges the gap between theory and practice. The instrument developed 

not only meets academic standards, but is also relevant to field conditions. Thus, this study 

provides a significant contribution to improving the quality of basic education in the area(Looney, 

2011). 

 

Comparison of Findings with Previous Research: Similarities 

The results of this study show conformity with various previous studies. The use of KR-20 

as a reliability measurement tool is in line with the principles in Classical Test Theory. This is also 

consistent with the framework that has been explained in the research proposal. Thus, the 

methodological approach used has a strong theoretical basis.In addition, the interpretation of 

reliability as an indicator of score trustworthiness is also consistent with the views of Nitko & 

Brookhart and Kubiszyn & Borich. Reliability is considered a primary requirement so that test 

results can be interpreted validly. This shows similarity in conceptual foundations. Thus, this study 

strengthens existing theory. 

This finding is also in line with other CTT-based instrument development studies. In those 

studies, reliability is considered the final result of the validation and item analysis process. The 

process carried out in this study follows these stages. Therefore, the results obtained can be said 

to be consistent with previous research.This similarity shows that the study has good external 

validity. The results obtained do not stand alone, but are supported by relevant literature. This 

strengthens confidence in the research findings. Thus, the contribution of the study becomes 
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increasingly significant(Jacobs et al., 2008). 

 

Comparison of Findings with Previous Research: Differences 

Although it has many similarities, this study also shows several important differences. One 

of the main differences lies in the context of instrument development. The instrument developed 

is specific to fifth-grade students in Bontotiro District. This provides strong contextual value to the 

research results.Another difference lies in the interpretation of the level of reliability. This study 

emphasizes that high reliability is sufficient for the context of classroom assessment. Not all 

instruments must achieve very high reliability to be usable. This approach is more realistic and 

contextual. 

In addition, this study links reliability with detailed analysis of item characteristics. This 

approach provides a deeper understanding compared to studies that only report reliability values. 

Thus, the interpretation of results becomes more comprehensive. This is a particular advantage 

of this study(Alt, 2018). 

These differences indicate the unique contribution of this study. The results obtained not 

only confirm existing theory, but also provide new perspectives. Thus, this study enriches studies 

in the field of educational evaluation. This makes it relevant both theoretically and practically. 

 

Implications of Findings for the Development of Science Summative Assessment Instruments 

The main implication of this finding is that the instrument developed is feasible to be used 

in summative assessment. A reliability of 0.721 indicates that the instrument is able to produce 

consistent scores. This provides a strong basis for its use in learning evaluation. Thus, the 

instrument can be adopted by teachers with a high level of confidence. 

Practically, teachers in Bontotiro District can utilize this instrument as a reliable evaluation 

tool. This instrument is not only easy to use, but also has adequate psychometric quality. This 

improves the quality of the assessment process in the classroom. Thus, learning can be evaluated 

more objectively.However, the instrument still needs to be continuously refined. High reliability 

does not mean that it cannot be improved. Revisions to less optimal items are still necessary. This 

is important to maintain the quality of the instrument in the long term.Methodologically, this 

study emphasizes the importance of reliability analysis in instrument development. Without such 

analysis, the quality of scores cannot be ensured. Therefore, a data-based evaluation culture 

needs to be continuously developed. This finding provides an important contribution in 

encouraging more scientific assessment practices in elementary schools(Gorin & Mislevy, 2013). 
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CONCLUSION  

  The development process of the science summative assessment instrument for 

elementary schools in Bontotiro District was conducted systematically, beginning with needs 

analysis and curriculum review, followed by formulating indicators, designing the instrument 

blueprint, writing test items, expert validation, revision, pilot testing, item analysis, and final 

product revision supported by adequate documentation. The theoretical validation results 

indicated that the instrument met content feasibility criteria and was categorized as valid to highly 

valid, with strengths in curriculum alignment, conceptual accuracy, clarity of test items, answer 

key quality, and appropriate language use, although some aspects such as answer options, 

distractor effectiveness, readability for elementary students, and wording clarity still require 

improvement. Overall, the item characteristics showed relatively good quality, as most items 

fulfilled internal validity criteria, were dominated by moderate difficulty levels, demonstrated 

adequate discrimination power, and were supported by effective distractors, despite several 

items still needing revision due to being too easy, having low discrimination power, or ineffective 

distractors, with one item requiring elimination. Furthermore, the developed instrument achieved 

a high reliability category, indicating good internal consistency and dependability in measuring 

student learning outcomes, making it not only content-feasible but also sufficiently reliable as an 

assessment tool for science learning in elementary schools in Bontotiro District. 

 

FUTURE DIRECTIONS  

Future directions of this study should focus on strengthening the empirical quality and 

broader applicability of the developed science summative assessment instrument by conducting 

larger-scale field testing across diverse school contexts to enhance generalizability and external 

validity. Further refinement is needed through continuous item revision, particularly improving 

distractor effectiveness, readability, and alignment with higher-order thinking skills. In addition, 

integrating more advanced psychometric approaches such as Item Response Theory could provide 

deeper insights into item performance and student ability estimation. Future research should also 

explore the integration of digital-based assessment formats to support more efficient 

implementation and data analysis. Moreover, expanding the instrument to include performance-

based and process-oriented assessments would allow a more comprehensive evaluation of 

students’ scientific skills and attitudes. Finally, professional development programs for teachers 

on assessment design and analysis are essential to ensure sustainable use and ongoing 

improvement of high-quality assessment practices in elementary science education. 
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