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Abstract. This study aims to examine the quality of cognitive learning achievement test items in the Food Engineering Education study program. This study used the document analysis approach and multiple- choice items responses in the 2018/2019 academic year. Data collection was done by item review and item analysis sheets using the ANATES program to determine reliability, difficulty level, discriminating power and point biserial correlation. The theoretical study of the essay questions finds 2 questions that do not address the indicator, 2 questions in the form of short answers give rise to multiple meanings and answers that are it is expected to be unclear and 1 essay question does not require answers to be unraveled. The results of the theoretical study of multiple-choice questions find 5 items leading to correct answers, 2 items have answer options that are not the same length, 2 items have very homogeneous answer options. The results of the empirical study of 55% of the questions are in the easy category, 66% low differentiation power and 52% significant/ very significant item correlation.


1. Introduction

The assessment of learning achievement aims to provide information on the achievement of learning objectives (1)(2). Through assessment of learning achievement, a lecturer may identify the relative position of each student in comparison to their fellow classmates as well as their success in passing the course. Lecturer may also figure out which student is strong or weak in certain tasks. The assessment process of learning achievement at the study program level is the personal right of each lecturer, and therefore is confidential. In regard to this, the assessment process has never been evaluated of the study program, which means that the quality of the assessment instrument or test items have not been identified. 
There are several levels of cognitive learning assessment, namely LOTS/ lower order thinking skills, MOTS/middle order thinking skills and HOTS/higher order thinking skills (3). In accordance with the high competition level of the global job market, there is a demand that learning achievements must address the HOT level. By addressing the HOT, it is expected that students master the abilities of problem solving, critical thinking, creative thinking, reasoning, dan decision making (4)(5). However, in the typical cognitive learning assessment, most only address the elements of LOTs, namely remembering and comprehension.
Based on these problems, this study attempts to analyze the quality of test items in the cognitive learning learning achievements at the Food Engineering Study Program. This study aims to: (1) examine theoretically the quality of cognitive learning assessment test items; (2) examine the empirical quality of the multiple choice test items; (3) identify the distribution of LOTs, MOTs, and HOTs cognitive levels in the test items of the cognitive learning achievement at the Food Engineering Study Program.
Bloom classifies cognitive competence into six levels, from low to high as illustrated in Figure 1. The lowest cognitive level is the LOTs, while the highest is the HOTs, which includes analysis, evaluation, and creation. Bloom’s cognitive domains can be seen in Figure 1.
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[bookmark: _Toc514096642][bookmark: _Toc16083628]Figure 1. The Taxonomy of Cognitive Competence
(Darmawan, 2013: 32)(6)

1.1. Remembering 
The ability to “remember” is demonstrated when the test participant can retell the past experience and reactions they have previously learned (Bartlet, 2010:1)(7). Assessment of learning achievement should not address the “remembering” aspect as it may drive students to cheat and be less effective in training students to think creatively in solving problems. Examples of the “remembering” level test items
What is the definition of food processing technique?, Mention 10 traditional food from West Java

1.2. Comprehension
Once an individual obtains information or knowledge, they will save the information into memory, which they can retrieve and express in their own words. If the student expresses information in the exact way they receive it, they may not be in the comprehension level yet, and still in the realm of remembering or memorizing. Comprehension is an ability to understand the meaning of a concept or an action (8) (9) states that measuring comprehension focuses on organization of ideas, interpretation of information, and translation.  Examples of the comprehension level test items. What is the difference between sponge and creaming method in the cake batter?

1.3.  Application 
The application level of the cognitive competence is concerned with “the ability to use and apply the learned ideas, procedures, methods, formulas, theories, and information in a work condition or other new contexts” This allows learners to use knowledge, skills, or techniques in new situations through application (10). The assessment of learning achievement in this level can be done by proposing a problem that is similar to the previously learned materials, and asking students to solve the problem using their knowledge with similar methods or procedures. Examples of the application level test items
Determine the amount of ingredients required to make 100 portions of fried noodle!
Modify the recipe for potato croquette into taro croquette!
 
1.4. Analysis
The analysis level of cognitive competence measures the ability to separate materials or concepts into groups based on any similarity or difference to be reorganized in more comprehensible structures 
What makes the texture of mayonnaise to break or not homogenous?, What makes a sponge cake fails to rise?, Why does a case hardening occur when frozen meat is boiled?

1.5. Evaluation
Evaluation is a high level of cognitive competence in which learners can identify the criteria of a correct answer, give an example of the correct answer, and provide a solution or know how to fix a wrong answer. It is evident by the ability to criticize a job or a product, determine the conformity of a process or product in regard to a problem, or examine the inconsistency of a theory (11).
Examples of evaluation level test items
In assessing student ability in conducting an evaluation, teacher must first set a standard or criteria. Evaluation on the learning results can be done by giving assignments or tasks that address the learning objectives, e.g.   The following is a standard pineapple tart recipe. Find ingredients that do not belong in the recipe. Assess the creativity of the tumpeng nasi kuning (traditional dish of turmeric rice shaped as a cone with various side dishes) presentation using the assessment rubric.   

1.6. Synthesis/Creation
Having the competence to synthesize or create in this context implies that the student has possessed various knowledge which they use to develop either a plan/program, a proposal, a form of scientific work, a report, practicum preparation, design, etc. Creation is indicated by the ability to combine elements of learning to create a whole new thing, and utilize them to produce a new form, pattern or structure. Examples of creation level test items A project or assignment is typically used in assessing student learning results in the synthesis level. Teacher prepares rubric to assess student learning results. The examples of assignment instructions based on the learning objectives can be seen below.
Develop a family lunch menu with variations in ingredients, cooking techniques, and tastes!, Develop a catering business plan, Design a marketing strategy for dodol carica! Design a table setting for a buffet menu.

2. Methods

The study used a document analysis approach carried out in the Food Engineering Education Study Program, Department of Fashion and Food Engineering Education, Faculty of Engineering, Yogyakarta State University in 2019. The source of data in this study is the test items document for the written examination for theory courses and the answer sheet for multiple choice questions. The data collection instruments are item study cards published by Puslitbagsisjian (12) with exceptions of some no longer relevant criteria. The study cards for essay questions are presented in Table 1, while those for multiple choice questions can be seen in Table 2, as quoted by Thomas M. Haladyn.
[bookmark: _Toc514096600][bookmark: _Toc16083594]Table 1. Essay Questions Study
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Table 2. Multiple Choice Questions Study Cards
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Data analysis was used descriptive statistical analysis (13) on the empirical study of the multiple-choice test item responses. The analyzed substances involved reliability, difficulty level, discriminating power, and item correlation. The following formula was used to calculate the item difficulty level. An item is considered easy when the percentage of the correct answer is more than 75%, moderately difficult between 25 and 75, and difficult, when it is less than 25 (Michela Gnaldi 2013: 5)(14). 

3. Results

There are two items that “do not address the indicators” as the assessment of learning achievement has been conducted in various forms, namely structured assignments, class participation, and the mid-term examination. Items with no” clear line between question and expected answer” are those with short answers. There are no questions or instructions designed to obtain detailed answers in the Basic Patisserie course as most question items can be addressed with short answers. The theoretical study on multiple-choice items is conducted on the criteria for low quality items. Most questions with moderate difficulty level have distractors that work well. Some answers are similar to each other, resulting in students tricked into selecting the wrong answer. There are four items leading to the right answer, namely on the duties of a vice principal. Homogenous and logical answer choices from the material aspect result in questions with a high level of difficulty. Test participants are not distracted by the length difference of the answer choices as the correct answer is the most selected. 
Questions in the Education Management course are categorized as easy. There are only 15% difficult and very difficult questions from the total question items. Easy questions are made to give a sense of satisfaction for students and allow them to get a good score and pass the examination. Easy questions do not necessarily mean bad questions, as they may indicate that the test takers are smart and have the abilities to answer correctly. Easy questions result in a low item discriminating power. When more than half of the questions are in the “easy” category, many test takers from the lower group can answer correctly. The negative discriminating power implies that many of the lower group answer correctly by guessing, while the upper group has more incorrect answers. This kind of question requires re-examination for improvement. There is a good item distribution of the HOT level with >50% in the essay questions. This addresses the demands of the increasingly competitive global job market.

4. Conclusion

Based on the theoretical study of the essay questions, it is found that two courses, Food & Tourism and Food Quality Control, do not address the indicators as the assessment has been done based on the assignments and the mid-term examination. Questions with short answer are prone to double interpretation and unclear expected answers. The essay questions in the Basic Patisserie course have short answers instead of detailed ones. The findings of theoretical study on the multiple-choice questions show 5 items leading to the correct answer, 1 item with different lengths of answer choices, and 2 items with highly homogenous answer options. The questions have addressed the indicators of having one correct answer option and no double negative statements. The theoretical study on multiple-choice questions also show most questions are in the “easy” category, hence the low discriminating power. Easy questions are resulted from the students’ mastery on the learning material. The distribution of the cognitive level in the essay questions for the academic year 2018/2019 consists of 16 LOTs items, 23 MOTs items, and 45 HOTs items. 
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ASSESSMENT CRITERIA

Questions address the indicators

There is a clear line between the questions and expected answers

The formulation of the questions or instructions is designed to result in
detailed answers

The formulation of the question items is communicative.

The test items have good language use.

The item formulation does not incite multi-interpretation or misunderstanding.
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ASSESSMENT CRITERIA

Questions address the indicators
Distractors serve their purpose.
There is only one correct or most accurate answer for each question.

The substance of the questions is clearly defined.
The questions and answer choices are formulated cfficiently.

The item’s substance does not directly lead to the correct answer
Answer choices are homogenous and logical according to the material.

The answer lengths are relatively similar
The language used is communicative.




