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	Abstract: This study aims to develop a holistic assessment instrument based on Computer Based Test (CBT) that meets the criteria of good assessment in the context of learning Environmental Pollution in class VII. The research method used is Research and Development (R&D) with ADDIE research design (Analysis, Design, Development, Implementation, and Evaluation). The assessment instrument consists of 30 multiple-choice test items that cover the dimensions of knowledge, attitudes, communication skills, and collaboration skills. The development of questions through the process of item content validity and media validity validated by two competent experts each, peer science teachers and students. Based on the results of item analysis, 26 questions were tested valid and reliable with a reliability score of 0.862. The results of the difficulty test showed 69.23% of the questions were quite difficult, 11.54% of the questions were too difficult, and 19.23% of the questions were too easy. The differentiating power test showed 61.54% of the questions had good differentiating power and 38.46% of the questions were in the sufficient category. Based on these results, the instrument developed has the potential to increase the effectiveness of learning Environmental Pollution in class VII and provide comprehensive information about student achievement in various dimensions of learning.
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Introduction 
The emergence of global problems and issues such as human rights violations, drug abuse, and unhealthy competition between students has inspired education experts to formulate new approaches in the learning system. In response to the dynamics of the global community, UNESCO in 1996 established four pillars of education as the foundation for this global era. The four pillars include Learning to know, Learning to do, Learning to be, and Learning to live together. Based on this foundation, there is a follow-up in the form of curriculum needs that are oriented towards the formation of competencies that are relevant to the demands of the real world. 
Current education leads to contextual learning, where students are not only given theoretical knowledge, but also invited to relate it to real-world situations. (Tristaningrat, 2018). This concept requires teachers to not only be information conveyors, but also facilitators who help students apply knowledge and skills in everyday life. Contextual learning is an important foundation in forming a generation of students who are not only academically intelligent, but also able to face and solve the challenges of the global world with a deep and applicable understanding (Rubiyanto, 2010). (Rubiyanto, 2010). 
An effective learning process needs to be accompanied by appropriate evaluation to measure student progress and achievement. Therefore, the assessment aspect becomes an integral element of learning activities. In the context of contextual learning, one of the striking features is the application of authentic assessment. Authentic assessment is an evaluation approach designed to reflect the real-world context and tasks relevant to students' daily lives. (Kunandar, 2014). In contrast to traditional evaluation methods that focus more on mastery of theory in isolation, authentic assessment emphasizes students' ability to apply knowledge and skills in real-life situations.
The application of authentic assessment in contextual learning has a dual purpose. First, it provides a more comprehensive picture of students' abilities in dealing with real-world tasks. Second, it supports the integration of knowledge in practical contexts, ensuring that students not only understand concepts theoretically but can also apply them relevantly in everyday life. Authentic assessment is not only an evaluation tool, but also an integral part of the learning experience that connects education with real-world life. Based on this description, it can be seen that the assessment of students' abilities must be carried out thoroughly (holistically). (Dahar, 2011). However, the phenomenon in the field shows that the assessment of students' abilities is still carried out separately, between the cognitive, affective, and psychomotor domains. (Astuti & Darsinah, 2018).. The cognitive and psychomotor domains are the domains of assessment that are often carried out by teachers, while the affective domain receives less attention. (Apriyana et al., 2019; Hairida, 2018; Simarmata et al., 2019).
The importance of evaluation is not only limited to the national scale, but also extends to the international realm. PISA (Program for International Student Assessment) scores are a key indicator to assess the effectiveness of a country's education system. Evaluating students' skills through PISA highlights the importance of critical and creative thinking in processing information to solve real-world problems. Although PISA provides a comprehensive picture of students' abilities, problems arise in the implementation of holistic assessment at the local level. Teachers still often use conventional paper and pencil-based methods in conducting assessments. Time, cost, and efficiency constraints are challenges faced by teachers in implementing assessments that embrace all dimensions of students' abilities. In facing these challenges, advances in information technology can be an innovative solution. Teachers who are able to integrate information technology into teaching methods can create a learning environment that is dynamic and in line with the times. The utilization of Computer Based Test (CBT) is one of the strategic steps in improving the efficiency and relevance of assessment. However, the adoption of CBT in the field also faces obstacles, including lack of understanding and logistical challenges, so the development of CBT-based holistic assessment instruments is needed to provide innovative and adaptive solutions to face assessment problems in the modern era. Therefore, this study was designed to develop a CBT-based holistic assessment instrument as a concrete step in overcoming assessment challenges in this global era.

Research Method 
[bookmark: _Hlk142664081]The research method chosen is Research and Development (R&D). Research and Development is a research method used to produce certain products, and test the effectiveness of these products. (Sugiyono, 2019). The type of research and development adopted in this study uses the ADDIE model consists of five stages, namely Analysis, Design, Development, Implementation, and Evaluation (Branch, 2009)
This research was conducted at Muhammadiyah Cianjur Junior High School for Grade VII students in the 2022/2023 academic year. The field trial subjects in this study were 40 students of Class VII even semester of the 2022/2023 academic year at SMP Muhammadiyah Cianjur. Other research subjects were 20 science teachers, and 2 assessment and media expert lecturers each.

Result and Discussion 
This research is a type of development research. The development of a Computer Based Holistic Assessment Instrument on Environmental Pollution Learning in Class VII, has development stages in accordance with the ADDIE development model, which consists of five stages namely Analysis, Design, Development, Implementation, and Evaluation. Data and discussion results are described as follows:
[bookmark: _Toc147426430]Analysis
The results of research on the development of holistic assessment instruments based on Computer Based Test (CBT) at the needs analysis stage involving literature study, questionnaire distribution, and interviews, include several key aspects. The following is an explanation of the results of each stage:
Literature Study:
Literature analysis was conducted to gain an in-depth understanding of holistic assessment and the application of Computer Based Test (CBT) in the context of science learning. Assessment applied in learning is not only focused on knowledge, but also students' attitudes and skills in accordance with the views expressed by Dahar (2011). Through this holistic assessment, it is expected that students can be assessed comprehensively, so that teachers can understand not only the level of mastery of the material by students, but also how they apply the knowledge in a real context and how their attitude towards learning. With the implementation of CBT, the assessment process can be conducted more efficiently and objectively, as well as enabling a more in-depth analysis of various aspects of students' learning achievements. This analysis is important to formulate more effective learning strategies that suit students' needs and to improve the overall quality of education. 
Findings from the literature review highlighted that holistic assessment practices are still fragmented, with separate assessments of knowledge, attitude and skills dimensions. The same thing was also revealed in research conducted by Astuti & Darsinah (2018) who conducted research on 2013 Curriculum-Based Authentic Assessment at SD Negeri Mangkubumen Kidul No. 16 Surakarta. In addition, the conventional method of assessment using pencil and paper creates a number of obstacles, such as time inefficiency, high levels of cheating, and unattractive photocopies. (Maulana  2022; Manurung & Rajagukguk, 2019; Samsiadi & Humaidi, 2022; Utami, 2019). 

Questionnaire Distribution:
Questionnaires were distributed to science teachers to get their perspectives on the obstacles in implementing holistic assessment. The questionnaire results show that teachers still experience difficulties in conducting assessments that cover knowledge, attitudes and skills simultaneously in one assessment session. These difficulties involve aspects such as time management, integration of assessment results, and the need for more efficient instruments. The responses from the science teachers were similar to the research conducted by Manurung & Rajagukguk (2019)who conducted research on the Evaluation Design of Computer Based Test-Based Physics Learning Outcomes on the Subject Matter of Effort and Energy.  

Interview:
Structured interviews conducted in December 2022 opened a window of insight into the constraints faced by science teachers. The focus of the conversation involved three main aspects, namely curriculum, science learning, and assessment instruments, so as to provide a holistic picture of the challenges in implementing learning. The results of the interviews revealed that most teachers are less active in designing assessment instruments and learning tools independently. The process of designing assessment instruments and learning tools is more often done together during the Subject Teacher Conference (MGMP) activities. Obstacles arise when teachers are faced with practical work assessment and attitude assessment. They revealed that learning time during practical work is often used up to provide guidance to students, and finally there is no additional time available to carry out careful assessment. The same thing was also revealed in research conducted by Yunitasari (2019)who conducted research on the development of authentic assessment instruments to assess observing, inferring, and predicting skills in science learning.  
Not only that, the attitude assessment instrument is also a problem because it still uses a rubric with many items to be assessed, causing inefficiency in the assessment process. Teachers feel limited in providing a thorough assessment due to time constraints and assessment tools that do not support efficiency. As a consequence, science teachers tend to give a general assessment after the learning takes place. Based on the results of these interviews, it can be identified that there is a need for holistic assessment instruments that can help overcome obstacles in assessment. A Computer Based Test (CBT) based assessment instrument is a relevant solution, as it can help integrate knowledge, attitude, and skills assessment more efficiently, reduce teacher workload, and provide more accurate assessment results.
Material analysis is also carried out to explore and reveal aspects including facts, concepts, procedural, and metacognitive in learning materials. The goal is to find and use materials that fully support the research and development process carried out. (Branch, 2009). The researcher's decision in selecting materials was based on a deep understanding of the actual situation in the field, especially related to students' awareness of the importance of environmental preservation which is decreasing. This selection was triggered by concerns about the potential for serious impacts if this situation continues to be allowed to develop. Low awareness of the environment can result in increasingly severe damage to the ecosystem (Middleton, 2008). (Middleton, 2008). 
Through in-depth analysis of this phenomenon, the researcher selected material focused on Basic Competencies (KD) 3.8 and 4.8 of the second semester VII curriculum, designed to respond to actual problems in the field, especially the problem of environmental pollution and students' lack of awareness of its impact. The selection of this specific material was done with the clear objective of providing a solid foundation for the design and development of relevant comprehensive assessment tools. It is expected that these measures will not only contribute to students' understanding of environmental issues, but also stimulate positive behavioral changes. A solid foundation in assessment is expected to have a positive impact on students' understanding and responsibility in dealing with environmental problems that are increasingly urgent to address. (Wiggins, 1993). 
[bookmark: _Toc147426431]Design 
[bookmark: _Hlk145770658]The Core Competencies (KI) to be achieved in the research are in line with the foundation stated in Curriculum 2013, which consists of four crucial assessment dimensions: spiritual dimension, social dimension, knowledge dimension, and skill dimension. The focus of the research is on two Basic Competencies (KD) that refer to the knowledge and skills dimensions. KD 3.8, which focuses on the knowledge dimension, requires students to be able to analyze the occurrence of environmental pollution and its impact on the ecosystem . Meanwhile, KD 4.8, which covers the skill dimension, requires students to be able to produce writing that describes solutions to pollution problems in their environment based on observations made.
Competency Achievement Indicators (IPK) are formulated by referring to each Basic Competency (KD) and referring to the level of learning objectives proposed by Anderson, L. W., & Krathwohl (2001). The knowledge dimension, the researcher identified three relevant indicators, namely students' ability to understand (C2), apply (C3), and analyze (C4) content related to environmental pollution. The attitude dimension, there are two indicators selected, namely students' response (A2) to environmental issues and students' ability to appreciate (A3) the importance of environmental maintenance. Communication skills dimension based on Ramadina and Rosdiana (2021) three indicators were selected to measure students' skills in using good language, writing problem solutions precisely and clearly, and organizing concepts well in their writing. The dimension of collaboration skills involves five indicators, which include students' ability to contribute actively, work productively in groups, show flexibility and the ability to compromise, bear responsibility for group tasks, and show respect for the opinions and efforts of group mates. (Greenstein, 2012).
The whole series forms a holistic assessment framework, which not only measures aspects of knowledge, but also involves attitudes, communication skills and collaboration skills. This research seeks to measure students' overall competency achievement and reflects the spirit of inclusive and sustainable curriculum development.
The stage of formulating sub-indicators in the learning process has a very important role in linking the overall indicators with a more specific context, especially in this study, the context of environmental pollution material. Through this process, the indicators that have been determined previously as general guidelines are directed to be more relevant and in accordance with the learning objectives aimed at environmental pollution material.
The process of formulating sub-indicators requires a careful and thorough approach. Educators need to refer to pre-existing indicators, while also adapting and customizing them to suit the main focus of learning, which is understanding the issue of environmental pollution. In this context, careful steps are needed to identify key aspects relevant to the issue of environmental pollution, such as identification of pollutant sources, understanding the ecological impacts caused, and managing solutions to overcome these problems. (Irianto, 2015; Sastrawijaya, 1991). 
Through the process of formulating sub indicators, the learning approach can be directed more sharply according to the context at hand, namely the problem of environmental pollution. This provides an opportunity for educators to focus more on directing students' attention to important and relevant aspects related to the material. The process of formulating sub-indicators not only bridges the relationship between the overall indicator and the specific material, but also creates a deeper, more meaningful and empowering learning experience for students. Through the process of formulating appropriate sub-indicators, learning becomes more contextualized, arouses curiosity, and provides students with strong tools to understand and solve real problems related to the environment (Elaine B. Johnson, 2010). (Elaine B. Johnson, 2010). 
Referring to the sub-indicators that have been described for knowledge, attitudes, and skills, the next step is to design question indicators. These question indicators have an important role as the main guide in the process of preparing evaluation question items. The question indicator becomes the foundation that directs the creation of questions that are relevant and in accordance with the evaluation objectives that have been previously set. (Mardapi, 2015). The sub-indicators that have been made are converted into more specific and measurable statements, which are used as a reference in making question indicators. Question indicators include key elements to be measured in the evaluation process, both in terms of knowledge understood, attitudes expected, and skills that students must have. Through the design of appropriate question indicators, the process of preparing question items becomes more focused and in accordance with the predetermined learning objectives, so that the learning evaluation process is of higher quality. (Rahman, 2019). 
This study, applying the usual form of multiple choice questions with four answer choices (Sudjana, 2020). The total number of questions that have been designed is 30 questions, which are evenly divided between the four dimensions of assessment measured.
The knowledge dimension is represented by 8 questions designed to measure students' understanding of the material on environmental pollution. In the attitude dimension, there are 7 questions that aim to explore students' responses and attitudes towards environmental issues as well as their understanding of the importance of environmental preservation. Meanwhile, the communication skills dimension is measured through 8 questions, which assess students' ability to convey information clearly and precisely regarding solutions to environmental pollution problems. In the collaboration skills dimension, another 7 questions are designed to measure students' ability to work together, contribute actively, and show respect and responsibility in a group or team context.
The selection of the number and distribution of questions is based on the importance of each dimension in achieving holistic evaluation objectives. Therefore, the items designed must be able to cover all aspects of the competencies to be measured, so that the assessment process can provide a comprehensive picture of student achievement in lessons on environmental pollution. (Mustafa, P.S. & Masgumelar, 2022).. 
This research adopts the Computer Based Test (CBT) approach by using Sublime software as the main platform. In addition, PHP and MySQLi programming languages were used in the development of this CBT. The use of Sublime as the CBT platform provides the flexibility and control needed in designing and organizing online tests. The platform allows for the creation of various types of questions, timing, as well as the ability to securely manage and store test result data.
The choice of PHP and MySQLi programming languages provides a solid framework for the development of CBT systems. PHP is a server-side programming language that can be used to generate dynamic web pages, while MySQLi is an extension to manage connections and operations against the MySQLi database. This combination allows the development of complex features, such as the automation of student answer storage, score calculation, as well as the easy provision of exam result reports. The use of Sublime, PHP, and MySQLi as the main components in the development of CBT guarantees that this system will meet the complex evaluation needs in the research. Through CBT media, the examination and evaluation process can be conducted effectively and accurately, providing strong support in measuring students' comprehensive achievement in knowledge, attitude, and skills related to environmental pollution learning.
This research applies the Computer Based Test (CBT) mode by using the supervised mode approach. The choice to use supervised mode in CBT was made with careful consideration to ensure that computer-based examinations can take place in a monitored and controlled manner. In supervised mode, the examination is monitored by invigilators or proctors, who are responsible for maintaining the integrity of the examination and preventing cheating. This approach allows proctors to monitor student behavior during the exam, including monitoring the use of computer devices, access to outside resources, and communication between students. Supervised mode aims to maintain fairness, honesty, and validity of the evaluation results.
The application of supervised mode in CBT provides confidence that the data collected is a true reflection of students' abilities. This is important in the context of research that measures multiple dimensions, such as knowledge, attitudes and skills, all of which must be measured accurately and consistently. Therefore, the use of supervised mode ensures that the evaluation process takes place with integrity and accuracy, providing results that represent the true achievements in student learning and character building.
This study uses a Computer Based Test (CBT) system with the order of questions randomized for each student taking the exam. The concept of randomizing the order of questions aims to prevent cheating or collusion between students, as well as to avoid uniform answer patterns among them. The randomized order of questions provides an opportunity for each student to get a different set of questions from the others, although it still measures the same aspects of knowledge, attitudes, and skills. In addition, randomizing the order of questions can also provide a more varied exam experience for students, minimizing the existence of repetitive answer patterns that might occur if the order of questions is fixed.
The process of randomizing the order of questions is done by the system automatically, so it does not require manual intervention. This can also make it easier for the exam supervisor to monitor the exam, as each student gets a different question sequence. By randomizing the order of questions, the CBT system provides better protection for the integrity of the exam, and maintains the validity and accuracy of the evaluation results.

[bookmark: _Toc147426432]Development
The development stage of a pre-planned holistic assessment instrument is an important step in ensuring the accuracy and quality of the instrument. After designing the instrument, the next step is manufacturing and validation. The validation process is carried out by experts who have competence and expertise in related fields. This validation is carried out both internally and externally to ensure that the holistic assessment instruments that have been developed meet the established standards and have superior quality.
The content validity of the items in this study was carried out by asking for consideration from two expert lecturers in the field of assessment. The validators ensured that the question instrument was well designed and able to measure the desired holistic aspects more realistically and contextually. The results of validation by experts in the field of assessment showed that the items of this instrument were declared suitable for trial use after revision. 		
A summary of the suggestions given by the validators regarding the content of the items is presented in Table 1. Through this table, areas that require improvement or refinement in the items in the Computer Based Test (CBT) can be identified.

Table 1. Summary of Suggestions from Assessment Expert Validators

	Input Source
	Advice

	Validator 1
	Revisions related to the sentence structure of questions and answer options for question numbers 4, 6, 7, 8, 9, 10, 11, 12, 14, 16, 17, 19, 21, 22, and 23. 

	Validator 2
	Revisions relate to the sentence structure of questions and answer options for question numbers 1, 2, 3, 4, 6, 7, 8, 9, 10, 11, 12, 13, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, and 27.  



Suggestions and input from validators were used to revise the questions and then rearranged as initial products. The revised initial product was then tested in a limited trial to evaluate the validity and reliability of the items that had been developed.

Media Validation
The media validation process is carried out by validators who have expertise in the field of media as well as lecturers in the Faculty of Computer Science, as well as lecturers in the Faculty of Educational Technology. These validators assessed the validity and provided suggestions for improvements to the features contained in the Computer Based Test (CBT) that had been developed. This CBT aims to measure various dimensions in students, including knowledge, attitudes, communication skills, and the ability to collaborate in the context of the theme of environmental pollution. The validation process is carried out through filling out a validation instrument sheet that uses a Likert scale with 5 levels (Sugiyono, 2019). (Sugiyono, 2019). Through this scale, the validators provide assessment and feedback on various aspects of the evaluated media. The results of the media validation process are presented and summarized in Table 2, which shows the results of the validation efforts that have been carried out.

Table 2: Assessment of the suitability of the CBT media used

	No.
	Aspects
	Percentage Score 
	Average Percentage Score
	Criteria

	
	
	Expert 1
	Expert 2
	
	

	1
	Computer Based Test Display Design.
	97%
	97%
	97%
	Very suitable

	2
	Attractiveness of Computer Based Test.
	100%
	100%
	100%
	Very suitable

	3
	Computer Interactivity
	100%
	95%
	97,5%
	Very suitable

	4
	Ease of Use of Computer Based Test
	90%
	100%
	95%
	Very suitable

	5
	Computer-Based Test Potential
	100%
	100%
	100%
	Very suitable



1. Teacher Practitioner Validation of CBT-Based Holistic Assessment Instrument 
[bookmark: _Hlk145774297]In addition to being validated by experts, the assessment development product was also assessed by 20 science teachers, consisting of 15 statement items covering four aspects (Computer Based Test Display Design, Computer Based Test Interactivity, Computer Based Test Potential, and Ease of Use of Computer Based Test). The validation results were analyzed using CVR and CVI formulated by Lawshe (1957). (Ayre & Scally, 2014)The results of the validation were analyzed using the CVR and CVI formulated by Lawshe (1957) (Ayre & Scally, 2014), with the total CVR of 0.967 and the total CVI of 0.983. The CVR value of 0.967 indicates that all participants have assessed that the test instrument is fully in accordance with the instrument validation indicators in each aspect. Then, the CVR value is used to calculate the CVI value. The results of the CVI calculation of 0.983 indicate that the overall validity level of this instrument is in the very suitable category .
[bookmark: _Toc147426433]Implementation Stage
The implementation stage is carried out by applying holistic assessment instruments that have gone through the validation process. The implementation stage is carried out through two stages, namely initial trials and field tests. 

Initial Trial
	Initial trials were conducted to determine the level of validity and reliability of the questions, and aimed to obtain empirical tests. The implementation time of the initial trial was May-June 2023. The selection of test subjects was class IX students at SMP Muhammadiyah Cianjur as many as 32 participants who had obtained environmental pollution material. 
	The results of empirical	 validation show that all items of the instrument meet the valid criteria with a Sig value. (2-tailed) <0.05 with a positive Pearson Correlation. The results of reliability testing on the initial trial produced a value of 0.865 and was declared reliable and consistent because the Cronbach's Alpha value> 0.60. 

Field Trial
Researchers continued the field trial on 40 seventh grade students at SMP Muhammadiyah Cianjur even semester of the 2022/2023 academic year. The test was conducted after the learning process was complete, with a processing time of 60 minutes. The test questions consisted of 30 items covering 4 aspects, namely knowledge (8 questions), attitudes (7 questions), communication skills (8 questions), and collaboration skills (7 questions).
These steps aim to detail the extent to which the holistic assessment instrument can reflect students' understanding in various aspects of learning. Questions number 1 to 8 in this exam are specifically designed to measure students' knowledge ability related to the main concepts of environmental pollution, such as sources of pollutants, their impacts, and efforts to control them. The design of these questions takes into account a variety of difficulty levels to cover a range of student abilities, in line with Bloom's taxonomy at the C2 (understanding), C3 (applying) and C4 (analyzing) levels. These questions require students' understanding of the learning materials and connect them to real situations that students can face in their daily lives.
Questions 9 to 15 on this exam were specifically designed to delve deeper into students' attitudes towards the issue of environmental pollution. Through these questions, the researcher sought to explore students' environmental values and ethics, utilize contextual situations and detail their level of involvement in environmental activities or projects. Meanwhile, these questions also attempted to measure the students' level of social awareness of pollution issues facing society. These questions are expected to provide a comprehensive picture of students' attitudes towards environmental pollution, allowing educators to understand their values, ethics and involvement in efforts to maintain environmental sustainability and balance. 
Questions 16 to 23 in this exam are specifically designed to measure students' communication skills in the context of the environmental pollution theme. These holistically structured multiple-choice questions integrate various aspects to evaluate students' understanding, analysis, and ability to convey information effectively. The questions are designed to include situational contexts that reflect students' daily lives related to environmental pollution, so that students are tested not only on their theoretical understanding of concepts, but also on their ability to apply that knowledge in real situations. Furthermore, in selecting the types of questions, special attention was paid to the use of specialized vocabulary related to environmental pollution to ensure that students could communicate their ideas clearly and accurately. In addition, the questions also focused on students' ability to communicate the risks and consequences of pollution. This represents an attempt to measure students' analytical skills and their ability to convey information that can build awareness of the risks and consequences associated with human behavior towards the environment. There are questions that ask students to choose the best solution to environmental pollution. This not only tests their understanding of the issue but also measures their ability to effectively organize ideas and recommendations. Not only that, the assessment also covers the dimension of students' personal actions. Through questions that ask students to choose answers that reflect how information about environmental pollution can motivate personal actions, we can measure students' ability to respond to information responsively and make sustainable decisions.
Questions 24 to 30 in this exam are geared towards evaluating students' collaboration skills, particularly in the context of the environmental pollution theme. The questions are carefully designed to create a situation or context for collaboration that raises challenges or problems related to environmental pollution that can be solved together. Through questions number 24 to 30, students are invited to collaborate in solving complex situations related to environmental pollution. Each problem presents a unique scenario that requires active participation and contribution from each team member. The scenarios reflect real challenges that students may face in the real world, such as designing a waste reduction program at school. The cooperative situations or contexts presented in the problems are designed to encourage students to think collaboratively, share ideas, and design solutions that can be implemented together. By including concrete challenges or problems, students are not only tested on their ability to collaborate but also in applying their knowledge related to environmental pollution in a practical context. These situations also provide space for students to determine the role of each team member in solving the problem. This aims to guide students in detailing their respective responsibilities and contributions, creating a balanced and effective cooperation dynamic. Incorporating challenging contextual elements, these questions provide a holistic picture of students' ability to collaborate, communicate and come up with creative and sustainable solutions related to the theme of environmental pollution. Thus, the assessment measures not only the end result but also the collaborative process of students in responding to real challenges in the environmental field.
The results of the test can provide a clearer picture of students' development and progress in terms of knowledge, attitudes, and communication and collaboration skills. Thus, the implementation and testing stages of the holistic assessment instrument are expected to provide a more comprehensive view of the learning achievements of students of SMP Muhammadiyah Cianjur grade VII.
Based on the results of the field test that has been carried out, it can be analyzed:
1. Validity of the Holistic Assessment Instrument Used. 
The validity test of the holistic assessment instrument obtained the results of 26 questions in the valid category, and there were 4 (four) questions in the invalid category, namely in questions number 2, 3, 10, and 28 with a calculated r value of 0.163; 0.081; 0.017; and 0.045 smaller than r table with a confidence level of 95% with 40 respondents, namely 0, 304. An evaluation technique is said to be valid if it is able to accurately measure the specific abilities expected of learners (Arikunto, 2006). (Arikunto, 2006). Invalid questions can be caused by several factors, among others, the language used in the items is less clear and difficult for students to understand, the level of student understanding of the material provided, the choice of answers to the items given is less varied so that students easily guess the answer.

2. Reliability Test 
Reliability testing is also carried out on the data from the field implementation results to see the extent to which a test or assessment instrument can be relied upon in providing consistent results when used to measure the same aspects of different subjects. Reliability testing was carried out after eliminating invalid question items. The reliability test value shows 0.862 with the number of question items 26, so the instrument is declared reliable or consistent. Based on this, this holistic assessment instrument can be considered an effective tool in measuring students' ability to achieve the expected competencies. (Arikunto, 2006).
 
3. Test Item Level of Difficulty
Based on the results of the calculation of the level of difficulty test of the holistic assessment instrument in this study, it shows that the questions prepared are not too difficult and not too easy. Problems with too easy categories are 5, problems with too difficult categories are 3, and problems with moderate categories are 18. The results of the calculation of the holistic assessment instrument difficulty level test are presented in Table 3.

Table 3. Calculation Results of Holistic Assessment Instrument Level of Difficulty Test

	Question No.
	Difficulty Level
	Category
	Question No.
	Difficulty Level
	Category

	1
	0,625
	Enough (Medium)
	17
	0,375
	Enough (Medium)

	4
	0,275
	Too Difficult
	18
	0,600
	Enough (Medium)

	5
	0,700
	Enough (Medium)
	19
	0,650
	Enough (Medium)

	6
	0,375
	Enough (Medium)
	20
	0,775
	Too Easy

	7
	0,275
	Too Difficult
	21
	0,500
	Enough (Medium)

	8
	0,450
	Enough (Medium)
	22
	0,450
	Enough (Medium)

	9
	0,725
	Too Easy
	23
	0,550
	Enough (Medium)

	11
	0,850
	Too Easy
	24
	0,425
	Enough (Medium)

	12
	0,650
	Enough (Medium)
	25
	0,850
	Too Easy

	13
	0,725
	Too Easy
	26
	0,525
	Enough (Medium)

	14
	0,700
	Enough (Medium)
	27
	0,500
	Enough (Medium)

	15
	0,475
	Enough (Medium)
	29
	0,650
	Enough (Medium)

	16
	0,275
	Too Difficult
	30
	0,425
	Enough (Medium)


The test instrument is said to be good if it has a difficulty level between the interval 0.30 - 0.70. 
Problems that fall into the difficult category can be caused by some students not understanding the material taught, and some even not preparing themselves optimally. Questions in the medium category indicate that some students were able to answer correctly, but there were still inaccuracies in the answers. This illustrates that students' abilities during the sample test were fairly low. The question items that fell into the too easy category were caused by some students who had a good understanding of the material taught so that they could answer the questions well.

4. Distinguishing Power Test
The distinguishing power test is used to separate students who have an understanding of the material being tested and students who have not mastered the material. The distinguishing power test also plays a role in evaluating the quality of each item. The goal is to determine whether an item has good characteristics, needs revision, or must be rejected. The test instrument is considered effective, if the item has a differentiating power level of at least 0.20 or is stated at least as sufficient. The calculation results of the differentiating power test are presented in Table 4 below:

Table 4. Calculation Results of Item Differentiation Test

	Question No.
	Distinguishing Power
	Category
	Question No.
	Distinguishing Power
	Category

	1
	0,55
	Good
	17
	0,45
	Good

	4
	0,35
	Satisfactory
	18
	0,60
	Good

	5
	0,40
	Good
	19
	0,50
	Good

	6
	0,45
	Good
	20
	0,45
	Good

	7
	0,25
	Satisfactory
	21
	0,50
	Good

	8
	0,40
	Good
	22
	0,20
	Satisfactory

	9
	0,35
	Satisfactory
	23
	0,40
	Good

	11
	0,20
	Satisfactory
	24
	0,45
	Good

	12
	0,40
	Good
	25
	0,30
	Satisfactory

	13
	0,35
	Satisfactory
	26
	0,55
	Good

	14
	0,40
	Good
	27
	0,30
	Satisfactory

	15
	0,35
	Satisfactory
	29
	0,50
	Good

	16
	0,45
	Good
	30
	0,35
	Satisfactory



A question that does not have good discriminating power is a question that can be answered correctly by both groups of students, both high and low ability. Conversely, if both groups of students cannot answer correctly, then the question is considered not to have sufficient differentiating power. Ideally in a test context, questions should only be answered correctly by high-ability students, for example, if high-ability students are able to answer a test correctly, while almost all or all low-ability students answer incorrectly, then the question has a good discrimination index (D).
As a follow-up to the results of this discriminating power analysis, there are several steps that can be taken:
a. Questions that have satisfactory, good, and excellent discriminating power should be included in the question bank and can be reused in subsequent tests because their quality is adequate.
b. Questions that still have low (poor) differentiating power need to be further explored and improved. After improvement, these questions can be re-submitted in the learning outcomes test to be analyzed whether their differentiating power has increased or not.
Questions that have a negative discrimination index number should not be used in learning outcome tests, as it indicates that the quality of the question is very poor. This is due to the fact that high-ability students answer incorrectly more often than low-ability students, and only a few students answer correctly.

5. Distractor Function Analysis
Based on the research results of the holistic assessment test instrument on environmental pollution learning in class VII SMP Muhammadiyah Cianjur, the calculation results show that 25 questions are in the accepted category, and 1 question has a rejected category for one of the answer options. 
[bookmark: _Toc147426434]Evaluation Stage
Evaluate by analyzing the results of the field trial. Then improve the developed product based on suggestions and input from students and science teachers during the implementation stage so that the product can be used.
Based on the calculation of the Guttman scale, students' responses to the CBT-based test instrument obtained a result of 89.29 with "very good" criteria.

Conclusion 
The Computer Based Test-based holistic assessment instrument on environmental pollution learning for class VII has passed validation by various related parties. The results of validation by experts in the field of assessment show that the items of this instrument are declared suitable for trial use after revision. Validation by media experts also stated that the Computer Based Test used met the criteria very suitable with an average percentage between 97% and 100%. Furthermore, the results of validation by science teacher practitioners resulted in a total CVR value of 0.967 and a total CVI of 0.983. The CVR value which reached 0.967 indicated that all participants assessed this test instrument as fully in accordance with the instrument validation indicators in each aspect, while the CVI value of 0.983 indicated that the overall validity level of this instrument was in the very suitable category. In addition, the instrument was also declared reliable or consistent with a reliability test value of 0.862.

Recommendation 
In order to gain a more representative understanding of the effectiveness of CBT-based holistic assessment instruments, more thorough trials involving more schools and diverse samples are needed. The use of interactive technologies, such as simulations and animations, can also help students learn the concept of environmental pollution visually and practically, while increasing their participation in the assessment. However, barriers such as limited access to computer devices and internet networks, especially in remote areas or schools with limited funding, can be an obstacle. Lack of digital skills among teachers and students can also reduce the effectiveness of using CBT, so proper training is essential. In addition, differences in access to technology at home can lead to gaps in student readiness, ultimately affecting assessment results.
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