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Abstract 
The development of tryout questions for the Teacher Professional Education in the field of Fine Arts 
is of high urgency because the quality of the questions greatly determines the participants predicted 
success in facing the Student Competency Test. This study aims to develop valid and reliable tryout 
instruments through a Research and Development (R&D) approach with psychometric procedures, 
including planning, writing, reviewing, and testing 35 questions (25 simple multiple choice and 10 
complex multiple choice) to 87 students. Analysis was conducted on the level of difficulty, 
discrimination power, distractor effectiveness, validity, and reliability. The results showed that the 
distribution of questions was not ideal, with a dominance of easy questions, few difficult questions, 
and low discrimination variation. Of the total items, 18 could be used without revision, 9 needed 
revision, and 8 were discarded. Validity showed that 20 questions were classified as good, while 15 
were not yet valid, and the overall reliability of the test was high (α = 0.835). These findings confirm 
that although the instrument has high reliability, the quality of the items still requires significant 
revision to meet psychometric standards. Thus, the developed instrument has the potential to be an 
effective predictive tool for the readiness of Fine Arts students, while also contributing to improving 
the quality of teacher professional education assessment in Indonesia. 
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INTRODUCTION 

Teacher Professional Education (PPG) plays a crucial role in shaping 

competent and professional teachers, which in turn will improve the quality of 

national education. The PPG Student Competency Test (UKMPPG) is the main 

benchmark for assessing their suitability as certified educators. Therefore, 

preparation through effective tryouts is very important. Ideally, tryouts should 

function not only as practice, but also as an accurate diagnostic tool to measure 

student readiness (Crocker, L., n.d.). A quality tryout instrument must reflect the 
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actual UKMPPG standards, test higher-order cognitive abilities, and reliably predict 

participant success. Ideally, these instruments should have high validity and 

reliability and be carefully designed.  

According to (Ugras et al., 2012) (Lambert et al., 2015), a good test is one that 

is valid and reliable, meaning that it measures what it is supposed to measure and 

provides consistent results. However, the reality in the field is that there is still a 

significant gap. Many tryout instruments available today, whether created by third 

parties or internal institutions, often do not consider and meet strict psychometric 

standards. The questions used tend to be too easy or too difficult, have low 

discriminating power, and distractors that do not function properly. As a result, 

tryout results cannot provide an accurate picture of students' strengths and 

weaknesses (Beuchel et al., 2025; Saeed, n.d.).  

This gap creates confusion and uncertainty, where students do not know 

exactly which areas they need to improve, and institutions cannot provide targeted 

interventions. This is a serious problem that can hinder students' success in facing 

the actual UKMPPG. To overcome this gap, it is necessary to develop tryout 

instruments or questions based on psychometric principles. These instruments 

must have optimal item characteristics. The first principle is item difficulty. An 

effective test must have a varied distribution of difficulty levels. According to 

(Barrios et al., 2025; Thorndike, n.d.) (Herkert, 2010) a distribution of questions 

with 30% easy, 50% medium, and 20% difficult allows the test to measure a wide 

spectrum of participants' abilities. This distribution also prevents the “floor” 

(questions too difficult) or “ceiling” (questions too easy) effects on test results.  

The second principle is item discrimination. High discrimination is a 

characteristic of a good item, which can distinguish between participants with high 

and low abilities. (Ebel, R.L., n.d.; Hilliger et al., 2024) emphasize that items with 

strong discrimination will be answered correctly by high-achieving groups and 

incorrectly by low-achieving groups. Optimal discrimination is crucial for making 

accurate selection decisions. The third principle is distractor effectiveness. Good 

distractors should effectively mislead low-ability participants and rarely be chosen 

by high-ability participants. (Siva Sree, 2025) state that good distractors can 

increase the discriminating power of items and prevent participants from guessing 

the answers.  

The last principle is validity and reliability. In addition to the quality of the 

items, the instrument must have high validity and reliability. (Patel & Oghazi, 2024) 

emphasizes that validity is the most important thing an instrument must have. 

(Divjak, n.d.) (Daugherty et al., 2008) explains that validity shows how accurately a 

test measures what it is supposed to measure, while reliability shows the 

consistency of test results. Tests that are not valid and reliable will produce data that 

cannot be relied upon to make predictions (Harlen, 2005) (Gavin, n.d.).  
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Based on the problems described, this research is very important and has a 

high urgency. The lack of quality tryout instruments encourages the need for the 

development of more valid and reliable tools. This research aims not only to compile 

a question bank, but also to conduct an in-depth analysis of the quality of existing 

questions, identify weaknesses, and revise them in accordance with psychometric 

principles.  

The main objective of this study is to develop valid and reliable instruments or 

tryout questions to predict the success of PPG Fine Arts students in the Competency 

Test. Through a systematic test development methodology, it is hoped that the 

resulting instruments will not only be accurate in measuring cognitive abilities but 

also relevant to the competency requirements tested in the UKMPPG. Specifically, 

this research has significant expectations and contributions.  

First, the resulting instrument can be a more effective predictive tool, helping 

PPG organizing institutions identify students who need additional guidance. Second, 

the results of this study can provide valuable insights for curriculum developers and 

selection policy makers, especially in designing higher quality tests. Third, this 

research is expected to serve as a model for the development of assessment 

instruments in other fields of study, thereby improving the overall quality of 

education and ultimately contributing to the improvement of teacher quality in 

Indonesia. 

 

METHOD 

This study uses a Research and Development (R&D) approach, specifically a 

test development model adopted from standard procedures in psychometrics. The 

term “standard procedures in psychometrics” specifically refers to mandatory 

standard steps. These standard psychometric procedures follow a systematic 

sequence, starting from planning and writing test items, field testing (tryouts), item 

analysis, validity and reliability analysis, and norm development and 

standardization (Ogan-Bekiroglu & Suzuk, 2014a; Yildirim et al., 2024). The goal is 

to produce test instruments with high validity and reliability that can be used as 

effective measuring tools. This approach is relevant because it focuses on the 

development of functional and scientifically tested products, not just descriptive 

studies. This is in line with the view of  (Thorndike, n.d.) that a test cannot be 

considered a good instrument without going through a thorough validation process.  

Operationally, based on these standard procedures, the test development 

procedure is divided into several main stages. The first stage is test 

conceptualization, in which researchers define the construct to be measured, 

namely “predictive cognitive abilities for PPG Fine Arts students.” The second stage 

is the writing of test items, which consists of 35 items comprising 25 simple 

multiple-choice questions and 10 complex multiple-choice questions. The third 

stage is the review of test items (expert judgment), in which the items are validated 
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by experts in the fields of fine arts and psychometrics to ensure content and 

construction suitability.  

After the items were revised based on expert input, the instrument was tested 

on a limited basis. Data were collected through field testing on a sample of 87 PPG 

Fine Arts students. The testing was conducted in a controlled setting to ensure 

consistent conditions for all participants. The data collection procedure also 

included the collection of student demographic data for descriptive analysis 

purposes. 

The main instrument in this study was a predictive cognitive ability test. This 

test consisted of 35 multiple-choice questions designed to measure various 

cognitive aspects, including reasoning, analysis, and problem solving. Simple 

multiple-choice questions were used to measure basic knowledge and 

understanding, while complex multiple-choice questions were designed to measure 

higher-level cognitive abilities that required the integration of several pieces of 

information to arrive at the correct answer. Data analysis was performed using 

quantitative methods with the aid of statistical software. The analysis included: 1)    

Question Difficulty Level Analysis (p): Calculated using the formula: p=NJB where JB 

is the number of participants who answered correctly, and N is the total number of 

participants. 2) Question Discrimination Analysis (D): Calculated using the formula: 

D=NU−L where U is the number of upper groups who answered correctly, L is the 

number of lower groups who answered correctly, and N is the total number of 

participants in one group (upper or lower). 3) Distractor Analysis: Performed by 

looking at the frequency of selection of each distractor option. A good distractor is 

one that is chosen by participants from the lower group and not chosen by the upper 

group.  

The level of difficulty of the questions is categorized as follows:  

1.    Easy: p>0.70  

2.    Medium: 0.30≤p≤0.70  

3.    Difficult: p<0.30 

 

The determination of this rubric refers to psychometric literature to ensure 

that the instrument has an ideal level of difficulty for standard tests. The 

discriminating power of questions is categorized based on the D index:  

1.    Very Good: D≥0.40  

2.    Good: 0.30≤D<0.40  

3.    Fair: 0.20≤D<0.30  

4. Poor: D<0.20  

 

Items in the poor category (D<0.20) are considered ineffective and need to be 

revised or discarded. Item validity uses the product-moment correlation coefficient 

between the item score and the total score. The formula used is: 
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rxy=[N∑X2−(∑X)2][N∑Y2−(∑Y)2]N∑XY−(∑X)(∑Y) where rxy is the validity 

coefficient, X is the item score, Y is the total score, and N is the number of 

participants.  

Test reliability uses the Cronbach's Alpha coefficient (α). The formula used 

is: α=k−1k(1−σt2∑σi2) where k is the number of items, σi2 is the variance of the       

i-th item, and σt2 is the variance of the total score.  

Rubric and Success Criteria Analysis An item is considered valid if it has a 

validity coefficient (r) above 0.30 and the overall test reliability has a Cronbach's 

Alpha coefficient (α) above 0.70. Items that do not meet these criteria will be revised 

or discarded, with the goal of producing a robust and ready-to-use instrument. 

 

RESULTS AND DISCUSSION 

Results 

Level of Difficulty of Questions, based on 35 questions administered to 87 

students, there were 26 questions that were classified as easy, 8 questions that were 

classified as moderate or ideal, and 1 question that was classified as difficult. If a 

question was answered correctly by less than 30% of respondents (0 to 29.9%), 

then the question is categorized as difficult, meaning that only a few respondents 

answered correctly on that item. If a question was answered correctly by 30% to 

69.9% of respondents, it was categorized as having a moderate or ideal level of 

difficulty. If it was answered correctly by more than 70% of respondents, it was 

categorized as easy, meaning that more than 70% successfully answered the 

question correctly. 

Item Discrimination, of the 35 items tested, there was 1 item that was 

classified as having very good discrimination, 25 items were classified as having 

moderate or ideal discrimination, and 6 items had low discrimination. If the 

difference is above 70%, then the question has high discrimination, meaning that 

the item is able to distinguish 70% of respondents from the low group who are 

unable to answer correctly. If the difference is between 30% and 69.9%, then the 

question has moderate or ideal discrimination. If, for a particular item, the difference 

between the high group and the low group is less than 30% (0 to 29.9%), then the 

item is categorized as having low discrimination. This means that the item can be 

answered correctly by the high group and by the low group, with a difference in 

proportion of less than 30%. If the proportion of correct answers in the high group 

is the same as the proportion of correct answers in the low group, then the 

difference between the two groups is zero (0). This means that the question is 

completely unable to distinguish between the high group and the low group because 

both groups are equally capable of answering the test item correctly. 

Answer Choice Distractors, based on the 35 questions administered, there 

were 4 questions with distractors that did not function properly, meaning that all 

answer options needed to be revised. There were 11 questions that functioned 
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partially, meaning that some answer options needed to be revised, while the other 

20 questions already had ideal distractors and did not need to be revised. Each 

question has 5 answer choices, namely choices A, B, C, D, and E, which are referred 

to as distractors or decoys. Each answer choice (distractor) functions as a decoy if it 

is noticed and then selected as the answer by the respondent. If an answer choice is 

not selected at all (left blank) by all respondents, then that answer choice does not 

function at all as a decoy. This means that the answer choice is poor as a decoy and 

must be revised or replaced. 

Item Validation, based on the 35 items tested, there were 20 items that were 

classified as valid, and 15 items were classified as invalid or had low validity, namely 

less than 0.3. The level of item validity was calculated by correlating the score of 

each item with the total score obtained by each respondent. The item score reflects 

the measurement results on an indicator, while the total score reflects the 

measurement results on the construct being measured comprehensively. Cronbach 

(1990) uses a criterion of 0.3 to determine the validity level of an item. If the 

correlation is less than 0.3, it means that the item contributes less than 30% to the 

measurement of the construct being measured. If the correlation is less than 0.3, the 

item is categorized as invalid.  

Decision on Revised Items, the decision on whether an item is used without 

revision, used with revision, or discarded is first based on the validity level, difficulty 

level, and then considers the discriminative power obtained by an item. If an item 

has a validity score of 0.30 or higher and has an ideal level of difficulty, whether easy 

or difficult, then the item is used either with or without revision. However, 

researchers still consider the recommendations based on the analysis results of each 

distractor on the item, whether a revision of the answer choices is necessary or not. 

If an item has a validity level close to 0.30, for example, it has a validity of 0.24 to 

0.299, then the item is considered for use with revision first. Researchers revise 

directly on the item question and answer choices while also paying attention to the 

balance of indicator representation on the test grid. The revised items are then 

reassembled for use. Based on considerations of validity, discriminating power, and 

level of difficulty, it was found that 18 items could be used without revision, 9 items 

could be used with revision, and 8 items were discarded. Based on this data, it means 

that 17 items needed to be revised. Details of the items revised after the trial are 

presented in Table 2 below. 

Table 2. Revised Questions After Testing 

No 
Aspects of Study 

Materials 

Items 
Before 
Testing 

Items After Testing 

  
Without 
Revision 

Revision Discarded 
Number of 

Revised 
Questions 

1 
Learning 
environment 
strategy 

2 1 1 0 1 
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2 
Learner-centered 
learning 

5 2 2 1 3 

3 
Learner-centered 
assessment 

4 2 1 1 2 

4 
Behavior that 
reflects the teacher 
code of ethics 

2 2 0 0 0 

5 
Self-development of 
reflective habits 

2 1 1 0 1 

6 
Learners as the 
center of learning 

2 1 1 0 1 

7 
Collaboration to 
improve learning 

2 0 1 1 2 

8 
Involvement of 
external parties in 
learning 

2 1 1 0 1 

9 
Involvement of 
organizations in 
learning 

2 0 0 2 2 

10 
Implementation of 
content and learning 
methods 

3 1 0 2 2 

11 
Strategies tailored to 
learner 
characteristics 

5 3 2 0 2 

12 
Implementation of 
the curriculum in 
learning 

4 3 0 1 1 

Total 35 18 9 8 17 

 

Item Reliability, the results of the calculation of 35 items show that based on 

the Cronbach's Alpha reliability coefficient, a score of 0.835 was obtained. The data 

shows that the try-out test results have high reliability. However, based on the level 

of validity, difficulty, and discrimination, there are still 17 items that need to be 

revised to meet valid and reliable standards. 

Discussion  

The decision to revise 17 items out of 35 items was based on the following 

considerations: (1) validity level, (2) difficulty level, (3) discriminating power, and 

(4) suggestions based on the analysis of each distractor in the item. Based on these 

four data points, it was decided whether an item would be used without revision, 

used with revision, or discarded. The validity level of an item was calculated by 

correlating the score for each item with the total score obtained by each respondent. 

(Crocker & Algina, 1986) used a criterion of 0.3 to determine the validity level of an 

item. If the correlation result is less than 0.3, it means that the item contributes less 

than 30% to the measurement of the construct being measured. If a question has a 

validity score of 0.30 or higher, it means that it has an ideal level of difficulty, easy 

and/or difficult, ideal, and high discriminating power, so the question is used 
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without revision. Of the 35 questions tested, there were 20 questions that were 

classified as valid, and 15 questions were classified as invalid or had low validity, 

namely less than 0.3. Given that 15 items were not valid, in order to meet the target 

number of items based on the standard for valid and reliable items, the researcher 

considered items with a validity level close to 0.30, i.e., those with a validity of 0.24 

to 0.299, to be used with partial revision. However, if the validity is less than 0.24, 

both the stem and answer options need to be changed or revised. 

The revised questions are multiple-choice questions that represent the type 

of questions based on the subject matter and level of difficulty. For example, the 

target for multiple-choice questions on the subject matter of learning environment 

strategies is two questions, with one easy question and one medium question. but 

based on data analysis, 1 item in the easy difficulty category is valid and 1 item in 

the medium difficulty category can be used with revisions, so the researcher needs 

to revise 1 item to meet the validity and reliability requirements. The question 

revision process considers not only the level of difficulty but also the discriminating 

power of the question and distractors (Ogan-Bekiroglu & Suzuk, 2014b; Su et al., 

n.d.). The revision process can be done on the text statement of the question or stem, 

or the answer option questions. For example, in question number 10, the distractor 

analysis data shows that all answer options were chosen by 87 respondents, namely 

option A by 83%, option B by 0%, option C by 9%, option D by 7%, option E by 1%, 

and omitted by 0%. Based on this data, revisions were directed at the question stem 

text and the distractors in answer options B, C, D, and E, which were similar to 

answer option A. The purpose of developing this try-out test is more to predict the 

readiness of PPG students for certain teachers to face the UKMPPG. Therefore, the 

level of difficulty, discrimination, and distractors for each question item must be 

carefully considered to ensure validity and reliability. A total of 35 try-out questions 

were developed, with 18 questions usable without revision, 9 questions usable with 

revision, and 8 questions discarded. This means that 17 questions needed to be 

revised by reassembling them. The revision was carried out by reassembling each 

item to re-examine the level of difficulty, discrimination, and distractors for each 

item. The target for the try-out questions developed was 30% difficult questions, 

50% medium questions, and 20% easy questions; and 50% of the questions had 

ideal discrimination, 30% had high discrimination, and 20% had low discrimination. 

These targets and many actual items that meet the difficulty and discrimination 

levels are presented in Table 3. 

Table 3. Target and Actual Item Scores Based on Level of Difficulty 

No. 

Many questions based on difficulty 

Easy 30% Medium 50% Difficult 20% 

Target Realization Target Realization Target Realization 

 1. 5 9 9 7 3 1 
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Table 4. Target and Actual Item Scores Based on Discrimination Index 

No. 

Many questions based on Discrimination Index 

Bad 30% Enough 50% Very Good 20% 

Target Realization Target Realization Target Realization 

 1. 5 8 9 9 3 0 

 

Based on Table 3 and Table 4, it is evident that the researcher still has quite 

a lot to revise 17 items to be reassembled, even though he already has high 

reliability, namely 0.884. In terms of difficulty level, it is necessary to upgrade 4 

items from the easy difficulty level to 2 items in the medium category and 2 items in 

the difficult category. As for the discriminating power of the questions, it is 

necessary to upgrade 3 questions to the very good discriminating power category. 

Tables 3 and 4 also show that the target number of questions based on the medium 

level of difficulty is almost achieved, with 7 questions out of the target of 9 questions 

having been realized. Meanwhile, the target number of questions based on sufficient 

discriminating power has been fully realized. The next step taken by the researcher 

in developing the PPG try-out questions for certain teachers is to detect which of the 

17 questions still need to be revised, which requires data on the distribution of 

questions along with information on the discrimination and difficulty level of each 

question. The distribution of questions is presented in Table 5 below. 

Table 5. Distribution of Revised Questions Based on Level of Difficulty and 

Discrimination Power 

Question 
No 

Differential Power 
Question Difficulty 

Level Conclusion 
Question 
Assembly 

Scor Interpretation Scor Interpretation 

1 
0.190 Bad 0.942 Easy 

Used With 
Revision 

Used With 
Revision 

3 
0.356 Enough 0.698 Medium 

Used With 
Revision 

Used With 
Revision 

4 

-0.015 Bad 0.081 Difficult Dismissed 

Replaced 
with an 
excellent 
question 

5 
0.490 Enough 0.442 Medium 

Used With 
Revision 

Used With 
Revision 

8 

0.253 Bad 0.802 Easy Dismissed 

Replaced 
with 
medium 
question 

10 
0.650 Enough 0.453 

Medium Used With 

Revision 

Used With 

Revision 

14 
0.411 Enough 0.558 

Medium Used With 
Revision 

Used With 
Revision 
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17 

0.190 

Bad 

0.919 

Easy 

Dismissed 

Replaced 
with an 
excellent 
question 

19 
0.143 

Bad 
0.953 

Easy Used With 
Revision 

Used With 
Revision 

20 

0.095 

Bad 

0.930 

Easy Dismissed Replaced 
with a 
difficult 
question 

21 

0.309 Enough 0.826 

Easy Dismissed Replaced 
with an 
excellent 
question 

23 
0.459 Enough 0.512 Medium 

Used With 
Revision 

Used With 
Revision 

25 

0.444 Enough 0.744 

Easy 

Dismissed 

Replaced 
with a 
difficult 
question 

26 

0.093 Bad 0.814 

Easy 

Dismissed 

Replaced 
with an 
easy 
question 

30 
0.404 

Enough 
0.663 

Medium Used With 
Revision 

Used With 
Revision 

31 
0.459 

Enough 
0.651 

Medium Used With 
Revision 

Used With 
Revision 

35 

0.048 Bad 0.988 Easy Dismissed 

Replaced 
with 
medium 
question 

 

Based on the data in Table 5, the researchers revised the questions according to the 

question assembly data developed in terms of question difficulty, discriminating 

power, and distractors. 

 

CONCLUSION 

Based on the analysis of research data, the trial PPG questions developed 

for teachers of certain art subjects showed promising results, but still required 

significant improvement to meet psychometric quality standards. Of the 35 

questions tested, only 20 were classified as valid (coefficient > 0.3), while the 

other 15 had low validity. To ensure a sufficient number of questions, 9 questions 

with validity close to 0.3 (between 0.24 and 0.299) were decided to be revised. 

Meanwhile, 8 items with very low validity (less than 0.24) were considered 

ineffective and were decided to be discarded and replaced with new items. This 
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shows that although the instrument as a whole has high reliability (0.884), the 

quality of the items still varies and requires adjustment. 

The revision process included improvements in the difficulty level, 

discrimination, and distractors of each item. The analysis showed that the 

distribution of item difficulty levels did not fully meet the ideal target (30% easy, 

50% medium, 20% difficult), with the number of items in the easy category 

exceeding the target and those in the difficult category falling far below the 

target. Similarly, the distribution of item discrimination is not optimal, with 8 

items having “poor” discrimination and no items reaching the “excellent” 

category. These findings indicate that these items are less able to distinguish 

between participants with high and low abilities. 

Overall, the study successfully identified 17 items that needed to be 

reassembled, consisting of 9 items that could be revised and 8 items that had to 

be discarded. By revising these items, the researchers aimed to improve the 

quality of the instrument so that it would meet the predetermined targets in 

terms of both difficulty level and discrimination power. This process is crucial to 

ensure that the tryout results are not only valid and reliable, but also serve as an 

accurate predictive tool in measuring the readiness of PPG students to face the 

actual UKMPPG.  

This study makes a significant contribution to the fields of psychometrics 

and educational evaluation. The in-depth analysis of test items, covering levels 

of difficulty, discriminating power, and distractor effectiveness, enriches the 

literature on the development of valid and reliable assessment instruments in 

Indonesia. This study also reinforces classical test theory by showing how item 

parameters can be optimized to produce instruments with strong predictive 

power, particularly in the context of the Teacher Professional Education 

Competency Test (UKMPPG). In addition, this research is highly relevant to 

various parties involved in teacher professional education. First, for PPG 

organizing institutions, this revised and validated tryout instrument can be an 

effective diagnostic tool for mapping student readiness. Second, for PPG 

students, this instrument serves as a high-quality training tool that can increase 

their confidence and understanding of the UKMPPG standards. 
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Hopefully, this development research can provide benefits for the development 

of try-out questions in the future that are more valid and reliable in predicting 

the initial readiness of UKMPPG participants. 
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