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	One of the graduation requirements for the Electrical Engineering study program is to pass a competency test in the field of electrical power system expertise. The development of competency tests uses the Borg and Gall development method. The items of the competency test standard test are based on the competency achievements of graduates of the study program, especially the main knowledge in the electric power system. The feasibility analysis of the test items is carried out by content validation tests by material experts and evaluation. Test the validity of the item with biserial correlation statistics and reliability test with KR-20. The percentage of difficulty of question items in the medium category was 80% and the hard category was 20%, with the differentiation of the category was quite good (33.3%), the good category (63.3%) and the very good category (0.33%). The reliability of the question is 0.755 and belongs to the high category..
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INTRODUCTION
The competency test is one of the requirements for students to get a bachelor's degree that has been determined by the university. The results of the competency test are a companion to the diploma for undergraduate graduates. Based on this, the electrical engineering study program, especially the concentration in electrical power systems, stipulates that one of the requirements to graduate as a bachelor of electrical engineering (Enginer) is to pass a competency test in the electrical field. This skill competency test requires a set of tests that can measure the extent of the level of ability of electrical engineering graduates, both cognitive, affective, and psychomotor knowledge. The competency test that must be taken by students of the Electrical Engineering Study Program is the electrical power system competency test which includes: electrical circuits, electronics and digital, electrical machinery, and electrical power system networks. 
[bookmark: _Hlk173414522][bookmark: _Hlk173414541]The standard test used for student competency exams determines student competency abilities based on established standards. Determination of competency standards depends on the institution that sets limits on the competency abilities that test participants must achieve. Industry or educational institutions in general, when recruiting new workers, require that participants must pass a skills test set by the institution. It is assumed that applicants who have passed the test are predicted to be able to complete their job duties and can thrive in the workplace. The goal of a Standard Test is to assess either student achievement or aptitude in an unbiased manner.  A standard is an expression of professional values ​​in the context of a test's purpose and content, the abilities of the examinees, and the wider social or educational setting (Norcini, 2003) 
[bookmark: _Hlk173414566]Standard tests for educational institutions are used to determine the extent of the advantages and disadvantages of student learning outcomes as evaluation material, so that the test results can be used to determine the starting point for carrying out follow-up actions (Lawrence G. Weiss, 2018). Standard tests are also used for curriculum development and improving the quality of the teaching and learning process so that student learning outcomes can be optimal.   stated that the results of the tests are used as a measure to determine eligibility for special education and identification of strengths and weaknesses in school learning. The results also help professionals to plan instructions by identifying curriculum areas in which students fail to perform as well as their peers.
[bookmark: _Hlk173414585][bookmark: _Hlk173414603][bookmark: _Hlk173414626]The preparation of test items is based on four dimensions, namely: content centrality, performance centrality, challenge, balance and range(Rothman et al., 2002). Apart from that,  good test questions must be able to provide accurate data information, namely valid, reliable, objective, and can be implemented according to procedures and practically (Arikunto, 2015). A test is said to be valid if the items on the test have a significant validity index so that the items can measure what is measured and can be justified scientifically. Saifuddin Azwar states that a question item is said to be valid if the measurement results are accurate in achieving the measurement objective and can be scientifically justified (Azwar, 1986).
[bookmark: _Hlk173414657][bookmark: _Hlk173414677]A standard test has high reliability if it has consistency in measurement, so that when used at different times on the same object it will produce the same measurement results. Test reliability is related to the problem of measurement error(Azwar, 2017). The reliability value shows the level of confidence in the measuring instrument used, namely in estimating the actual score obtained for the research subjects.
[bookmark: _Hlk173414697]Determining a person's ability category in a competency test also determines the distribution of the difficulty level of the questions. The item difficulty index shows the extent to which test participants can solve questions correctly in terms of the participant's abilities. Based on this, the proportional percentage of the difficulty level of the questions, namely between difficult, medium and easy questions, is based on a normal curve, namely the percentage of difficult questions is 20%, medium questions are 60% and easy questions are 20%. Difficulty Index (p) and discrimination Index (DI) are very useful tools for the assessment of the quality of a multiple choice q An item with known and acceptable difficulty level and Discrimination power should be preserved for future exams (Kadam et al., 2021). 
[bookmark: _Hlk173414724][bookmark: _Hlk173414742]Competency test items require differentiating abilities, namely questions that can distinguish between someone who has low, medium or high ability. This is because multiple choice questions allow for guessed answers that can be correct. The item discrimination index measures the differences between the percentages of students in the upper group with that of the lower group who obtained the correct responses(Kadam et al., 2021) . The selection of items for differentiating power is items that have high and very high differentiating power, because the competency test is expected to provide an accurate picture of the graduate's competency abilities.
Assessment division is used to divide test scores into two or more performance categories that present different levels of knowledge, competencies or other domains. This test participants can be categorized as basic, proficient, and advanced(Eckes, 2012). The results of the student competency test are divided into three (3) groups, namely very good (exelen), good and not passing (incompetent). Students who have very good and good abilities in the electrical power system competency test show that the student has a mastery of the basics of the electric power system, so that later they will be able to follow the development of science and technology of the electric power system. Students with exam results are included in the category of incompetent (not passing) must re-study or enrich the basic material of the electric power system that has not been mastered properly..

METHODS 
The research approach uses the Borg and Gall model development research method. The research subject of the 2020th entry-year Electrical Engineering students,  Faculty of Engineering Universitas Negeri Medan who have taken 5 main knowledge courses on electrical power systems. Data collection through questionnaires for material validation and using tests for test question items. Data analysis for test of question validity with biserial correlation, analysis of item difficulty, question differentiation and test reliability with KR-20.
FINDINGS AND DISCUSSION
1.1. Analisis item test development
The development of the electric power system competency test in this research used Research and Development (R & D) from Gall to develop a standard instrument for the electric power system competency test(Gall et al., 1996). Research procedures include analysis of the needs for preparing standard tests, feasibility studies, planning to build models and compiling standard test models for competency tests, limited standard test trials, analysis of instrument items from trial results and refinement of standard test instruments for competency tests, trial of the second instrument, and determination of competency test standard tests.
Development of competency test instrument items based on literature review, study program learning, study program curriculum. Based on this, the steps in development include:
a. Preliminary studies 
The preliminary study aims to collect various information related to product development which includes: 
1). Preliminary Analysis 
The initial analysis or identification of needs aims to determine the basic problems that arise in preparing standard tests for electrical power system competency tests, especially the scope of competency test material. Initial analysis to obtain an overview of the scope of material, implementation allocation, and level of competency skills that must be mastered. This will make it easier to determine and select a standard competency test grid which will be developed based on the syllabus and curriculum of the Electrical Engineering and Electrical Engineering Education Study Program. Based on the description of the facts of the problem, it is necessary to develop a standard test for electric power system competency tests in the cognitive field, so it is hoped that the existence of a standard electric power system competency test will show the level of student competency.
2). Competency Test Needs Analysis 
The competency test analysis aims to assess the level of student competency abilities after graduating from the Department of Electrical Engineering Education in the field of electrical power systems. Competency tests are carried out more than once a year, so a question bank that is sufficient and varied and can measure what should be measured is needed. 
3). Formulate Goals  
The formulation of standard test objectives is used to determine how to develop standard competency tests in electrical power systems which include abilities in the field of electrical circuits, electrical machines, electrical power networks according to the research object. The formulation of this objective is the basis for compiling and designing standard competency tests. 
b. Feasibility study 
	The feasibility study is intended to conduct initial research to determine the extent to which the standard competency tests that will be developed are in accordance with the aim of determining the competency level of electrical engineering student graduates. Feasibility includes the extent to which the planned standard competency test is able to assess students' competency abilities in the field of electrical power systems. The standard competency test developed can be implemented in the field to assess the competency of electrical engineering graduates.
c. Planning standard test instruments for competency tests 
	Competency test standard test planning is designing competency test standard test items. The purpose of this design stage is to design the product to be developed. Planning for standard competency tests is based on two previous activities, namely a preliminary study and a feasibility study. The steps taken at this design stage are:  
1) Preparation of a standard competency test outline
Preparing an outline of the contents of a standard competency test containing a plan for the question items and the scope of the question items. Apart from that, it is also important to see how the question items comply with the assessment rules and meet the requirements to be applied in the assessment.
2) Designing the content of the standard competency test
	The content of the standard competency test adapts to the KKNI-oriented curriculum of the Electrical Engineering Study Program. Thus, the contents of the standard competency test include basic electrical power system subjects, namely electrical circuits, electrical power networks and electrical machines.
3) Format Selection  
The form of standard test format for competency tests still adheres to the principles in preparing standard tests for competency tests which are arranged in the form of multiple choice tests, so that the assessment can describe students' competency abilities objectively.
4) Writing standard competency test question items (Draft I) 
Development of question items in accordance with courses based on the profile of electrical engineering graduates which include: 1) Managerial and Electrical Power Practitioners; 2) Electricity Industry, Business and Entrepreneur Services Actors; and 3) Electrical Energy Engineering and Optimization Actors.  The profile of graduates of the Electrical Engineering Education Study Program is 1) Prospective Educators in the field of electrical power systems at Vocational Schools; 2) Electricity Industry, Business and Entrepreneur Services Actors. 
Based on the description of the Learning Outcomes and input from lecturers in the area of ​​expertise, the development of test items includes basic abilities in electrical circuits, basic electronics, electrical machines, electrical illumination and installation, electrical power system analysis, and microprocessors. Electric circuits are part of the science of electrical power systems which discusses various types of circuits and basic laws so that they become the basis for other electrical knowledge. Basic electronics discusses the basic principles of electronics which are part of the electric power system, especially those related to electronic devices and control systems. Electric machines include generators, electric motors and transformers. Illumination and electrical installations include lighting systems, lighting installations and power installations. Electric power system analysis includes the basic concepts of distribution networks and transmission networks. Microprocessors include the basic concepts of microprocessors in electrical power systems. The test questions are divided evenly into all the course material in 30 multiple choice questions and 5 essay questions.
5) The competency test standard test script in the form of a question bank is arranged based on a predetermined sequence from the start starting from the cover, table of contents, foreword, standard competency test grid, and closing as well as bibliography, all of which are based on study material. which has been previously determined. Apart from that, the standard competency test content presentation model uses assessment principles
d. Development Competency Test Question Items
Based on the draft obtained, it is continued with the development stage which is the initial stage in producing standard competency tests. This development stage is based on draft teaching materials that have been prepared and then validated by material experts on electrical power systems, namely a group of lecturers in the field of electrical power systems and related subjects to obtain input for improving standard competency test instruments.

Formulation of test item indicators according to courses in the field of expertise
Analysis of competency test needs according to the profile of the Electrical Engineering Study Program
Analysis of key areas of expertise for electric power systems
Analysis of the basic concepts of the electric power system expertise course




Electric Power system competency test questions 
Test the validity of the content of the test items in the field of expertise by the question formulation team
Formulation and dissemination of test questions in the field of expertise




Figure 1. Steps of the research
Test results of validity, reliability, item difficulty and differentiation
The first trial was carried out on 40 students for validity and reliability tests, grain difficulty tests and differentiation tests. Data analysis was carried out with the SPSS program 20 out of 30 questions, 10 questions were obtained that did not meet the requirements both in terms of validity, difficulty and differentiation as shown in table 1 below.
Based on this, the question items that do not meet the requirements are invalid, low or bad differentiation, and low level of difficulty. Based on the results of the analysis of questions that do not meet the requirements, namely no. 1,2, 5, 7, 8, 9, 10, 13, 20 and 21. The question must be revised or replaced with a new question because it does not meet the requirements of the question item.  Replacement question items are arranged with the same indicators from the question items that do not meet the requirements so that the proportion of the scope of the question remains unchanged.
 	The improved competency test was carried out for the second trial to analyze the results of whether the question items have met the validity requirements, the level of difficulty of the items and the differentiation have met the requirements. The results of the 2nd trial showed that all question items were valid, there were 5 items (20%) in the difficult category, and 25 items (80%) in the medium category, while the differentiation of the category was quite good, there were 10 items (33.3%), and 19 items in the good category (63, and the very good category 1 item (0.33%). Because the validity of the questions, the level of difficulty and the difference have all met the requirements, all question items are tested for reliability using the KR-20 coefficient because the data type is dichotomous. The results of the analysis obtained a reliability value of 0.755 and included in the high category.. 
Table 1. Results of Analysis of Unworthy Items
	Item number
	Validity
	Difficulty
	Difference
	Conclusion

	01
	-0,199
	0,15
	-0,3
	Change question

	02
	0,01
	0,475
	-0,12
	Change question

	05
	0,145
	0,4
	0,014
	Change question

	07
	-0,043
	0,475
	-0,174
	Change question

	08
	0,106
	0,05
	0,048
	Change question

	09
	-0,019
	0,3
	-0,14
	Change question

	10
	-0,125
	0,15
	-0,27
	Change question

	13
	0
	0
	0
	Change question

	20
	0,117
	0,025
	0,075
	Change question

	21
	0,143
	0,85
	0,048
	Change question



[bookmark: _Hlk173414788]Discussion
Discussion: The discussion is highlighted through the title and subtitles of the section when needed
The competency test is needed to find out the extent to which prospective graduates of Electrical Engineering have the ability to have basic knowledge of electrical engineering as a foundation for further development. Competency test to ensure that graduate students have achieved the competencies needed as professionals in the electric power system that are ready to develop in accordance with the development of science and technology in the field of electric power systems. Competency testing of students graduating from the Electrical Engineering Study Program is very important to find out the extent of the student's abilities (Sutopo et al., 2024). 
The main purpose of the competency test is not only to test the ability of learners, but also to find out the extent of learners in the next work environment (Abdurrahman et al., 2022) Competency tests can provide an understanding of learners' abilities in the cognitive, motivational, and behavioral domains related to learning. results can also be used to assist universities in designing curricula and to improve their teaching practices.(Choi et al., 2024).The results of this research are used as evaluation material for in-depth learning or even conceptual changes (Choi et al., 2024)
[bookmark: _Hlk173414898]Based on the results of the analysis of the Learning Outcome of the Electrical Engineering Study Program, the main knowledge that graduates must master as a basis for developing in the field of electric power systems either as experts in the industry or for the development of science or continuing to the level of higher education includes electrical circuits, basic electronics, microprocessors, electrical machines, lighting and electrical installations, as well as analysis of electric power systems,  and. Based on this, the question items developed in the competency test include the course. The results of the competency test can reflect the competence of each learner, which can be used to prepare for in entering the workplace, but for learners with a low level of professional competence can be developed which aims to reduce problems in meeting the needs of the workplace (Suwanroj et al., 2023).
The development of question items is based on the level of difficulty of the questions, namely the moderate and difficult categories with proportions according to the normal curve, namely 75% - 80% of the medium category, 20%-25% of the difficult category. This proportion, in addition to being based on the normal curve, is also based on the assumption that as a competency test , graduates must have moderate competency ability. The number of question items is made based on the distribution of courses that are tested evenly and the time needed to solve the questions. Each question item is assumed to be able to be done in a maximum of 3 minutes. If the test time provided is 90 minutes, the number of test questions is 30 questions for 6 main types of expertise in the electric power system.
The determination of question items in the competency test is carried out in various stages, namely the content validation test to determine the feasibility level of the content of the material and the correct structure of the Indonesian language. Validation tests are carried out by material and language experts. Question items that according to material and language experts have met the requirements can be tested on students who are taking the competency test.
Data analysis from the results of the first attempt was used to conduct a construction validation test, a test of the difficulty of question items and the ability to differentiate the questions. The validity and reliability of the test questions indicates the level of quality of the questions (Himelfarb, 2019), meaning that the question items must have a significant validity value and the reliability of the questions must be at least in the high category. Another important requirement is the ability to differentiate the questions, which can distinguish the ability of test participants to answer questions. This can be done by differential testing. The proportion of the difficulty level of the items in the test questions is also a requirement for a good test, questions that are too easy or too difficult are not tests that can measure the ability of participants based on the normal curve or category determined by the test organizer.
The question items in the competency test must meet the requirements of the question items comprehensively, namely by considering all of these provisions according to the purpose of the competency test. This means that the question writer in making a decision to include or revise or replace the question is not only based on one of these requirements but must consider all requirements (Azwar, 2017). It may be that the question item is valid but the differentiation is low, so it cannot be used, as well as the question item is valid and the differentiation is high but the difficulty level is too easy (it has exceeded the proportion) so it cannot be used as part of the test questions. 
 Based on the test of the requirements for good question items, in the development of the test, it is necessary to carry out several stages of testing in addition to ui content validation (content). The first test trial is to be able to analyze the extent to which the competency test question items meet these requirements. The next trial was carried out after the results of the analysis of the first trial there were question items that needed to be revised or replaced with new ones.  If you are going to change the question items, you must consider the results of the analysis of the needs or the proportion of questions based on the group of knowledge according to the indicators that have been formulated in the development of the test. The final stage in the development of competency test tests is the reliability test or test persistence. The reliability of the test questions for the competency test to be categorized as suitable for use, the reliability test results are at least in the good category
CONCLUSION 
The development of question items for student competency tests is based on the achievement of graduate competencies so that it can measure the extent to which students master the main competencies, especially for the Electrical Engineering Study Program
The number of question items in the test adjusts to the availability of test time and is comparable to the difficulty level of question items in the medium and difficult categories.
The question items for the competency test in order to be able to measure students' abilities according to their actual abilities, the question items in the test meet the level of validity, differentiation, difficulty level of the item and high reliability of the test.
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