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 Abstract. The test instrument is a measuring tool in the 
assessment process used to obtain data on student learning 
outcomes, both cognitive aspects and thinking skills. Test 
instruments to measure students' thinking skills are still 
rarely used. This study aims to develop an essential thinking 
test instrument using the Presseisen Taxonomy on valid and 
reliable ecosystem material. This study uses the R&D method 
with the 3D modification development model combined with 
the stages of test drafting which consists of 6 stages. Data 
was collected with interviews, tests, and test instrument 
validation sheets. The analysis included content validity, 
interrater reliability, and Rasch model analysis. The results 
showed that all items were valid based on content validity. 
Interrater reliability has a value of 0.783, which is a good 
category. All items are declared fit, but item number 7 
contains bias, so it must be discarded. In order, Cronbach 
alpha, person reliability, and item reliability have the 
following values: 0.68 (enough), 0.50 (weak), and 0.99 
(excellent). The item difficulty group consisted of two very 
difficult questions, four difficult questions, two easy 
questions, and two very easy questions. Thus, 9 out of 10 
items developed are valid and reliable for use. 
Keywords: Development, Essential Thinking, Presseisen 
Taxonomy, Rasch Model, Test Instrument. 

   

 
 

Introduction 

Assessment is an essential component of education. Assessment is a number of 

facts that explain the characteristics of someone or something (Erfianti et al., 2019). Proper 

assessment can affect student learning outcomes (Tan & Ong, 2020). Therefore, the 

implementation of the assessment must be carried out optimally in terms of techniques, 

methods, and quality of question items (Suyatna et al., 2020). 

Assessment is part of the learning process that determines the success or failure of 

a learning process (Permatasari et al., 2019). One way to do this is by using test 

instruments. Test instruments can measure or determine student learning outcomes after 

or before the learning process (Erfianti et al., 2019). The use of test instruments aims to 

determine and identify students' level of understanding, as well as information that can be 

used to help improve the learning process. 
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Assessment of student learning outcomes is not only focused on cognitive aspects 

but can also measure skills that can support students' learning process, namely thinking 

skills. Thinking skills are one of the main objectives of education, and they aim to prepare 

students to understand concepts (Mubruroh & Suhandi, 2017). Thinking is an ongoing 

process that requires learners to solve problems using their minds or understanding, make 

good decisions, and take appropriate actions (Ramadhan et al., 2019). Thinking skills are 

part of analyzing and evaluating thoughts based on the work being done (Adri et al., 2022). 

Thinking skills are necessary in learning because they help build knowledge, solve 

problems, and formulate results (Chusni et al., 2019). 

Thinking skills can be taught, learned and developed in the learning process with 

the assumption that learners can achieve goals and always evolving (Mubruroh & Suhandi, 

2017). Efforts that can be made to assess students' success in developing thinking skills 

must be supported by measuring instruments that can measure these abilities (Mubruroh 

& Suhandi, 2017). One of the international standardized assessment models that can be 

used is a test instrument oriented toward higher order thinking skills (Setiawan et al., 

2021). HOTS-level test instruments can be used to train students’ to have higher-level 

thinking skills, which are the demands of the merdeka curriculum. 

Based on the results of interviews with biology teachers at SMA Negeri 11, SMA 

Negeri 9, SMA Negeri 3, and SMA Negeri 5 Pontianak regarding the use of test instruments 

to measure students thinking skills, it is still not widely applied in schools. Information 

obtained from the interview results shows that the test questions used are still classified 

as low to medium cognitive level categories, namely C1-C3. This causes students to be 

unfamiliar with and challenged when working on HOTS-level questions, so students' 

thinking skills still need to improve. These problems are in line with research conducted by 

Baidlowi et al. (2019) that the questions given by teachers are only limited to measuring 

low-medium level thinking skills, namely at the C1 (remembering) and C2 (understanding) 

levels. Wikanta & Susilo (2022) stated that the low thinking ability of students is because 

the test questions used in cognitive assessment tend to test more aspects of memory, 

while test questions to train thinking skills are rarely used. Danczak et al. (2018) stated 

that the assessment is still traditional, so it has limitations in assessing students' thinking 

skills. Erfianti et al. (2019) stated that the form of instruments used for assessment is only 

limited to measuring students' knowledge with the indicators used at the lower order 

thinking skills level, namely C1, C2, and C3 so that students' understanding and higher-

level thinking skills have not been appropriately measured. 

Preparing test items must refer to a learning taxonomy (Feranda et al., 2021). There 

are various kinds of learning taxonomies, one of which is Bloom's taxonomy, often used to 

measure students' thinking skills. However, this study uses Presseisen taxonomy, which is 

still rarely used. This research is based on an umbrella research project to use learning 

taxonomies other than Bloom's taxonomy in the preparation of test instruments, whereas 

previous research conducted by Feranda et al. (2021) used the Marzano taxonomy and 

research by Camila et al. (2023) used the Stahl and Murphy taxonomy. Presseisen 

Taxonomy is one of the taxonomies that can be used to identify students' thinking skills 

from low to high cognitive levels, namely by using essential thinking skills indicators. 

Essential thinking, according to Presseisen taxonomy (1985), is a thinking process that 

includes five indicators, namely qualification (finding unique characteristics and providing 

qualifications), classification (making groupings), relationships (finding linkages), 

transformations (relating known to unknown characteristics creating new meanings), and 

causation (establishing cause and effect and interpretation). 

Essential thinking is understanding and analyzing the core or essence of a problem 

through in-depth analysis so that it can be adequately resolved. Chusni et al. (2020) stated 

that essential thinking skills are thinking skills that students must master because the 

indicators of essential thinking are included in the basic skills needed in the thinking process 
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before reaching the next level of thinking. This statement is also reinforced by Presseisen 

(1985), which states that essential thinking skills are fundamental in the thinking process 

needed before going to a higher or more complex level of thinking. 

Biology learning is one of the learning concepts that can be used to train thinking 

skills, reasoning, discovery, and connecting various related concepts (Rahmayumita & 

Hidayati, 2023). One of the concepts in learning biology is ecosystem material. Ecosystem 

material is quite complex and related to environmental problems that occur due to changes 

in the ecosystem. Through ecosystem material, students can deal directly with 

environmental problems and try to find solutions (Putri et al., 2023). Environmental 

problems require students to provide ideas or solutions to solving problems so that 

ecosystem material can be used to develop students' thinking skills (Fadillah, 2017). 

Previous research related to the development of test instruments on ecosystem material 

focused on problem-solving skills (Modok et al., 2021; Rahma et al., 2021), critical thinking 

skills (Putri et al., 2023; Wakhidah & Indana, 2021), and HOTS (Wardany et al., 2015). 

However, test instruments related to essential thinking skills using essential thinking 

indicators from the Presseisen Taxonomy have yet to be developed.  

The novelty of this research lies in the urgency of developing instruments to improve 

students' essential thinking skills by using essential thinking indicators based on the 

Presseisen Taxonomy. Essential thinking indicators are suitable for developing test 

instruments on ecosystem material because essential thinking skills involve a fundamental 

and gradual thinking process that can be used to help find solutions to problems or issues 

and are suitable for helping students improve their thinking skills.   

Based on the problems that have been described, researchers are interested in 

conducting research aimed at developing essential thinking test instruments using 

Presseisen's taxonomy on valid and reliable ecosystem material. This research is expected 

to be a reference for teachers in preparing test instruments, become an alternative in 

conducting the assessment process, and train and improve essential thinking skills through 

practice and application of students' knowledge. 

Methods 

This research is a R&D study using the 4D model by Thiagarajan et al. (1974), which 

was modified into a 3D model combined with the stages of test drafting according to 

Mardapi (2008), which consists of nine stages modified into six stages. The 3D model 

includes the define, design, and develop stages. The stages of test development include 

compiling test specifications, writing test questions, reviewing test questions, conducting 

test trials, analyzing test items, and improving tests. 

The population of this study was all students of class X SMA in Senior High Schools 

in Pontianak City in the 2023/2024 school year, which amounted to 3868 people (based 

on the results of observations in each State Senior High School in Pontianak). The sampling 

technique used was the cluster sampling technique, namely sampling from a population 

based on the division of clusters or regions. The area was divided into five sub-districts in 

Pontianak City; each sub-district is represented by one school: SMA Negeri 3, SMA Negeri 

5, SMA Negeri 8, SMA Negeri 9, and SMA Negeri 11 Pontianak. The determination of the 

sample size was calculated using the Slovin formula (Fauzy, 2019) as follows:   

n = 
N

1+N × e²
                              (1) 

Remark: 

n  : number of samples used 

N : total population 

e2 : magnitude of error in sampling (5%) 
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Based on the calculation, the sample used was 363 people divided into five schools, 

as shown in Table 1. 

Table 1. Sampling Technique Using Cluster Sampling 

Cluster School Sample Quantity 

West Pontianak Subdistrict SMA Negeri 11 Pontianak 73 

East Pontianak Subistrict SMA Negeri 9 Pontianak 72 

Pontianak City Subdistrict SMA Negeri 8 Pontianak 73 

North Pontianak Subdistrict SMA Negeri 5 Pontianak 72 

South Pontianak Subdistrict SMA Negeri 3 Pontianak 73 

Southeast Pontianak Subdistrict - - 

Total Sample 363 

 Data was collected with interviews, tests, and test instrument validation sheets. The 

instruments used in this study consisted of interview guidelines, test instruments, and test 

instrument validation guidelines. The interviews were structured using interview guidelines. 

The interviewees consisted of five biology teachers from the sample schools. The test 

instrument was prepared using essential thinking indicators according to Presseisen 

Taxonomy (1985), which consists of five indicators: qualification, classification, 

relationships, transformations, and causation. The test instrument consists of ten items on 

ecosystem material. The test instrument validation guideline sheet includes material, 

construct, and language aspects developed into eleven statement items. 

 The data analysis in this study consisted of content validity, interrater reliability, 

and Rasch model analysis. The validation process was carried out through two lecturers of 

Biology Education at from the Faculty of Teacher Training and Education, Tanjungpura 

University, and five Biology teachers. Validation uses a Likert scale of four criteria, as 

shown in Table 2. 

Table 2. Statement Rating Scale 

Criteria Score 

Strongly agree 4 

Agree 3 

Disagree 2 

Strongly disagree 1 

(Source: Sugiyono, 2022)  

 The data obtained was then analysed using Aiken's V formula (Aiken, 1985) as 

follows: 

V = 
∑s

[n(c-1)]
                           (2) 

Remark: 

s  : r – lo 

r : the score given by rater 

lo : the minimum validity score (1) 

n : the number of raters 

c : the maximum validity score (4) 

 

The minimum validity value is determined using Aiken's V table. Question items are 

declared valid if they meet the minimum validity value with seven raters and four scales, 

which is 0.76 (V ≥ 0.76). 

Interrater reliability analysis was conducted using the IBM SPSS version 27 program 

based on the intraclass correlation coefficient (ICC), indicated by the average measure 
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value. The average measure value obtained is then grouped based on the categories shown 

in Table 3. 

Table 3. Reliability Categories of ICC Test 

ICC Value Interpretation 

›0.5 Poor reliability 

0.5 ≤ICC≥ 0.75 Moderate reliability 

0.75 ≤ICC≥ 0.90 Good reliability 

›0.9 Excellent reliability 

(Source: Koo & Li, 2015) 

 Rasch model analysis was conducted with the help of Winsteps version 3.73 

application, which includes item fit analysis, reliability analysis (Cronbach alpha, person 

reliability, and item reliability), and item difficulty analysis (item measure). 

The item suitability level is analyzed to determine valid (good) items and items that 

need to be revised. Items are valid if they meet one of the three criteria (Sumintono & 

Widhiarso, 2015). The criteria used to see the level of item fit in Rasch modeling are seen 

from the resulting values in outfit mean-square, outfit z-standard, and point measure 

correlation as shown in Table 4. 

Table 4. Criteria of item fit level 

Criteria Logit Limit Values 

Outfit Mean Square (MNSQ) 0.5 <MNSQ< 1.5 

Outfit Z-Standard (ZSTD) -2.0 <ZSTD< +2.0 

Point Measure Correlation (Pt Measure Corr) 0.4 <Pt Measure Coor< 0.85 

(Source: Bonee et al. in Sumintono & Widhiarso, 2015) 

 Reliability analysis is a test to determine the stability and consistency of the 

measurement results. The reliability value is indicated by the Cronbach alpha value, person 

reliability, and item reliability, which can be seen in Tables 5 and 6. 

Table 5. Cronbach Alpha Criteria 

Score Criteria 

› 0.8 Very good 

0.7 – 0.8 Good 

0.6 – 0.7 Enough 

0.5 – 0.6 Bad 

‹ 0.5 Very bad 

(Source: Sumintono & Widhiarso, 2015) 

Table 6. Item Reliability and Person Reliability Criteria 

Score Criteria 

› 0.94 Special 

0.91 – 0.94  Very good 

0.81 – 0.90 Good 

0.67 – 0.80  Enough 

‹ 0.67 Weak 

(Source: Sumintono & Widhiarso, 2015) 

 The level of difficulty indicates the level of difficulty of the item. The grouping of 

items is based on the standard deviation value obtained from the results of item measure 

analysis with categories of very difficult, difficult, easy, and very easy. 
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Results and Discussion 

Define Stage 

The define stage is carried out by conducting initial research and literature studies 

on the use of test instruments in schools, students' thinking skills, and the development of 

test instruments using essential thinking indicators according to Presseisen's Taxonomy to 

determine the needs of the test questions to be developed. The define stage includes initial 

end analysis, concept analysis, and analysis of learning objectives. Front-end analysis was 

conducted by collecting information through interviews with Biology teachers in grade X at 

SMA Negeri 3 Pontianak, SMA Negeri 5, SMA Negeri 8, SMA Negeri 9, and SMA Negeri 11 

Pontianak to find out the problems faced in schools regarding the use of test instruments 

in the assessment process, students’ thinking skills, and the urgency of developing test 

instruments. The information obtained was that the use of test instruments to measure 

thinking skills was still rarely used, and the test questions used by teachers were still 

classified as low-intermediate cognitive levels (C1-C3), which caused students’ thinking 

skills to be low. In addition, there has been no development of test instruments that use 

essential thinking indicators, according to Presseisen's taxonomy. Concept analysis aims 

to identify the main concepts in ecosystem material, which consists of ecosystem 

components, forms of interaction, energy flow, biogeochemical cycles, and ecosystem 

changes (succession). 

Learning objective analysis is an analysis carried out to determine learning 

objectives. This stage is carried out by reviewing the learning outcomes of the Merdeka 

curriculum to develop learning objectives. Furthermore, learning objectives are used to 

develop question indicators as the basis for preparing the developed test instruments. 

Design Stage 

 The design stage is the product design stage, where the initial design is developed. 

It consists of compiling test specifications and writing test questions. Developing test 

specifications includes determining test objectives, compiling test grids, selecting test 

forms, and determining test length. The test in this study is a measuring tool to assess 

students' essential thinking skills on ecosystem material, as a teacher reference, and to 

train students' to improve essential thinking skills. The test grid is used as a guide when 

making test questions. The test grid contains identity, learning outcomes, learning 

objectives, essential thinking indicators, submaterial, question indicators, and question 

numbers. The test form developed in this study is a descriptive test form. The selection of 

the description test form is adjusted to the demands of the essential thinking indicator 

aspects and the purpose of test development. Descriptive tests are suitable for measuring 

complex learning outcomes and provide opportunities for students' to answer questions 

according to their way of thinking to train their thinking skills (Ropii & Fahrurrozi, 2017). 

The test length is the estimated time needed to complete the essential thinking test 

instrument, which is 90 minutes. 

 Writing test questions is a stage in which the question indicators are described into 

question sentences based on the grids that have been made. The question items developed 

were ten description test items on ecosystem material that referred to the essential 

thinking indicators according to Presseisen's Taxonomy, namely qualification, classification, 

relationship, transformation, and causation. The items are arranged based on problems 

related to everyday life sourced from news fragments, pictures, and discourse. The 

problems presented are linked to the essential thinking indicators that trigger students to 

use their thinking skills. 
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Develop Stage 

 The develop stage is for developing products designed to produce products. This 

stage includes reviewing test questions, conducting test trials, analyzing test items, and 

improving test questions. 

 Reviewing test questions is done by analyzing content validity. Validation is a 

process or activity to measure the validity level of products developed by raters (Junika et 

al., 2020). Validation aims to obtain rater approval of the feasibility of the product 

developed so that it can be used (Zakiyyatulmuna et al., 2022). Content validity analysis 

is carried out based on the assessment scores given by the raters. The score was then 

calculated using Aiken's V formula. The results of the content validity analysis can be seen 

in Table 7. 

Table 7. Content Validity Analysis Results 

Essential Thinking Indicator Item No. Aiken’s V Remark 

Qualification 
1 0.81 Valid 

5 0.81 Valid 

Classification 
2 0.91 Valid 

7 0.83 Valid 

Relationship 
3 0.83 Valid 

8 0.93 Valid 

Transformation 
6 0.87 Valid 

9 0.90 Valid 

Causation 
4 0.86 Valid 

10 0.88 Valid 

Based on Table 7, the results of the content validity analysis on each item shows 

that the value obtained is greater than the minimum validity value (> 0.76), so each item 

developed is suitable for use to proceed to the next stage, namely, conducting a test of 

test questions. 

In addition to content validity analysis, an interrater reliability analysis was also 

carried out at this stage. The results of the interrater reliability analysis obtained from the 

ICC output on the average measure value are 0.783. The value obtained is grouped based 

on the category that refers to Koo & Li (2015), which is the category of good reliability. In 

the ICC output results, reliability statistics output is also obtained, as seen in Cronbach's 

Alpha value. The instrument can be said to be reliable if the value of Cronbach's Alpha 

>0.60, meaning that if the value obtained >0.60, then the instrument is declared 

consistent and reliable, whereas if the value obtained <0.60, then the instrument is 

declared inconsistent and unreliable (Slamet & Wahyuningsih, 2022). Based on the analysis 

results, Cronbach's Alpha value is 0.775>0.60, so the essential thinking test instrument is 

declared reliable. After the essential thinking test instrument developed was analyzed for 

content validity and interrater reliability, then the test was carried out. Before being tested, 

the items were revised first. Item revisions are based on criticisms and suggestions given 

by the raters. 

The test of test questions is carried out to see the suitability of the items (item fit), 

reliability, item difficulty (item measure), and detect bias in the items. The results of the 

test implementation can provide information that can be used to determine the standard 

of the items (Kirom & Hasyim, 2021), namely, knowing whether the items are suitable for 

use or still need to be corrected (Ulfah et al., 2020). The test questions that have been 

validated and revised are then tested on a research sample of 363 students. 

The trial was conducted on ten description questions, with a processing time of 90 

minutes. Students were asked to answer the test items on the answer sheet provided. 

Furthermore, students' answers were corrected in accordance with the rubric for scoring 

test questions. The scores obtained are then recapitulated into raw data, which will then 
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be analyzed with the Rasch model using Winsteps software version 3.73. One of the 

questions developed can be seen in Figure 1.  

 

Figure 1. An example of an item written in Indonesian 

 Item analysis is carried out to know the quality of the items (easy or difficult 

question categories), the effectiveness of the questions, and diagnostic information for 

students in distinguishing the level of students' abilities (students' understanding of the 

material that has been studied) (Fauziana & Wulansari, 2021). Item analysis is carried out 

with Rasch modeling to determine the suitability of the items (item fit), reliability, and 

items difficulty (item measure). 

 

The Suitability of the Items (Item Fit) 

 Item fit in the Rasch model is also known as item validity. The item fit analysis in 

the Rasch model explains whether the test items function normally or not to make a 

measurement (Kirom & Hasyim, 2021), meaning that the test instrument can measure the 

variables under study correctly. If, based on the results of the analysis, there are items 
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that do not fit, it shows that students have misconceptions about the items (Sumintono & 

Widhiarso, 2015). 

 Question items can be categorized as fit if they meet one of the three criteria. 

However, if some items do not meet all three criteria, they have poor quality, so they need 

to be revised, replaced, or discarded (Sumintono & Widhiarso, 2015). The analysis results 

of the item fit output can be seen in Table 8. 

Table 8. Items Fit Analysis Result 

Item No. 
Outfit 

Pt. Measure Corr Interpretation 
MNSQ ZSTD 

1 1.10 1.4 0.43 Accepted 

2 1.38 3.6 (misfit) 0.47 Accepted 

3 0.78 ˗3.5 (misfit) 0.46 Accepted 

4 1.06 0.9 0.42 Accepted 

5 1.05 0.7 0.61 Accepted 

6 1.00 0.1 0.39 (misfit) Accepted 

7 1.04 0.6 0.40 (misfit) Accepted 

8 1.02 0.3 0.44 Accepted 

9 0.76 ˗3.0 (misfit) 0.52 Accepted 

10 0.95 ˗0.6 0.43 Accepted 

 Based on Table 8, the test items are overall accepted, but some items do not meet 

one of the three criteria. The item number is retained because it only does not meet the 

criteria (misfit) on one of the criteria. Items with item codes E2, E3, and E9 fall into the 

misfit category because they have outfit ZSTD values outside the appropriate criteria (˗2.0 

<ZSTD< +2.0). Items with item codes E6 and E7 fall into the misfit category because they 

have an outfit value of Pt Measure Corr outside the appropriate criteria (0.4 <Pt Measure 

Corr< 0.85). These items were retained because they only did not meet the criteria (misfit) 

on one of the criteria.  

 According to research conducted by Tyas et al. (2020), four items did not meet the 

MNSQ criteria, and one item did not meet the Pt Measure Corr criteria. However, these 

items are within reasonable limits and do not need to be replaced or corrected. In research 

conducted by Lestari et al. (2023), one item does not meet the MNSQ and Pt Measure Corr 

criteria, but the item does not need to be replaced or changed because it still meets one 

of the three criteria used. Based on the results of research conducted by Tyas et al. (2020) 

and Lestari et al. (2023) are in line with the results of the research obtained and reinforced 

by the statement of Sumintono & Widhiarso (2015) that items included in the fit category 

must meet one of the three criteria used so that item numbers 2, 3, 6, 7, and 9 are still 

included in the fit category. 

 Question items can be considered valid if the question items do not contain bias 

(Ummah et al., 2022). Question items are said to be biased if they favor one individual 

with certain characteristics (Sumintono & Widhiarso, 2015). The Rasch model analysis used 

to detect bias is called differential item functioning (DIF)  detection. The item contains bias 

if the probability value of the DIF output obtained is <5% (Sumintono & Widhiarso, 2015). 

In this study, whether or not the items contained bias was detected in gender 

characteristics. The results of the DIF item output analysis can be seen in Table 9. 

 

Table 9. Items DIF Analysis Result 

Item No. Probability Interpretation 

1 0.0597 Accepted 

2 1.00 Accepted 

3 1.00 Accepted 
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4 1.00 Accepted 

5 1.00 Accepted 

6 0.2857 Accepted 

7 0.0483 Rejected 

8 1.00 Accepted 

9 0.5666 Accepted 

10 1.00 Accepted 

 Based on Table 9, the item detected to contain bias is item number 7, which has a 

probability value of 0.0483<0.05. Further information can be seen in the Figure 2. 

  

Figure 2. Graph of item bias based on gender characteristics. 

 Based on Figure 2, item number 7 has a biased tendency, where the L curve (male 

gender) and the P curve (female gender) have a long-distance DIF value. This shows that 

item number 7 is easily done by female students (below) compared to male students 

(above). Rusilowati (2018) states that the bias indicator can be seen from the partiality of 

the instrument to individuals with certain characteristics. For example, questions are easier 

for male students to answer than female students. This is also in line with research 

conducted by Aprilia et al. (2020) that indicates that items with curves approaching the 

lower limit are easy to do, while items with curves approaching the upper limit indicate 

that the items are difficult to do. Meanwhile, research conducted by Kirom & Hasyim (2021) 

found that several items contained bias; these questions were easier for male students to 

do than female students, so the questions contained bias. Thus, item number 7 was 

detected to contain bias and had to be discarded. 

 

Reliability 

 Reliability is a test to determine the stability and consistency of the measurement 

results, meaning that the instrument used is reliable for measuring research variables 

where the measurement results are consistent when measuring two or more times against 

the same phenomena using the same measuring instrument (Hakim et al., 2021; Sugiono 

et al., 2020). Sumintono & Widhiarso (2015) suggest measuring reliability is indicated by 
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the Cronbach alpha, person reliability, and item reliability generated from the summary 

statistics output. The criteria of alpha Cronbach can be seen in Table 5, while the criteria 

of person and item reliability can be seen in Table 6. The analysis results from the summary 

statistics output can be seen in Table 10. 

Table 10. Reliability Analysis Result 

Output Summary Statistics Score Criteria 

Cronbach alpha 0.68 Enough 

Person reliability 0.50 Weak 

Item reliability 0.99 Special 

 Based on Table 10, the Cronbach's alpha value obtained of 0.68 is in the range of 

0.6-0.7 (enough), meaning that the interaction between learners (person) and items (item) 

as a whole is in a fairly good category. The person reliability value obtained is 0.50<0.67, 

meaning that the consistency of students' answers is in the weak category. The item 

reliability value obtained is 0.99>0.94, meaning that the quality of the items is excellent. 

 The person reliability value obtained is included in the weak category due to the 

diverse answers of students, which were seen from the number of research samples used 

and different sample locations. Suryanto et al. (2017) state that two possibilities cause low 

person reliability values. First, students' answers have a high enough diversity (variance), 

so the analysis results assess the possibility that students' understanding of test items is 

not uniform. That is, the possibility of the instrument is not easy to understand in general, 

so it is considered weak in terms of person reliability. Second, the answers lead to low 

uniformity, indicating the sample variety. 

 Based on this statement, the analysis results obtained from the summary statistics 

output lead to the second possibility: the person reliability value of 0.50 is categorized as 

weak, while the item reliability value of 0.99 is categorized as excellent. This is because 

the research sample used and the answers obtained from students have a high level of 

uniformity. The results of this study are supported by the results of research by Suryanto 

et al. (2017), where the analysis results of the person reliability obtained were categorized 

as weak (0.60), while the item reliability value was categorized as good (0.85), which 

means that there were no problems with the instruments used and the low person reliability 

value was caused by a relatively high and diverse research sample. 

Item difficulty level (Item Measure) 

 The level of difficulty indicates the level of difficulty of the item. The items' difficulty 

level is seen from the logit measure value of the item measure output. Item grouping is 

based on the standard deviation value obtained (Sumintono & Widhiarso, 2015). The 

standard deviation value obtained is 0.70, so the grouping of item difficulty levels can be 

seen in Table 11. The analysis results of the item measure output can be seen in Table 12. 

Table 11. Measure Value Categories 

Score Category Degree of difficulty 

Logit >0.70 Very difficult 

0.0 <Logit< (+0.70) Difficult 

(˗0.70) <Logit< 0.0 Easy 

Logit <˗0.70 Very Easy 
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Table 12. Measure Items Analysis Results 

Essential Thinking Indicator Item No. Measure Logit Interpretation 

Qualification 
1 1.01 Very difficult 

5 0.31 Difficult 

Classification 
2 ˗0.89 Very easy 

7 0.58 Difficult 

Relationship 
3 0.10 Difficult 

8 0.95 Very difficult 

Transformation 
6 ˗0.86 Very easy 

9 ˗0.68 Easy 

Causation 
4 0.15 Difficult 

10 ˗0.68 Easy 

 Based on Table 10, it is known that two items (1 & 8) are included in the category 

of very difficult questions with a percentage of 20%, four items (3, 4, 5, & 7) are included 

in the category of difficult questions with a percentage of 40%, two items (9 & 10) are 

included in the category of easy questions with a percentage of 20%, and two items (2 & 

6) are included in the category of very easy questions with a percentage of 20%. The level 

of difficulty of question items developed on the results of the item measure analysis shows 

that the question items have an inconsistent level of difficulty. When associated with 

essential thinking indicators, the difficulty level is in order from easy to difficult: 

qualification, classification, relationship, transformation, and causation. The data used to 

analyze the level of difficulty of the items is the number of scores obtained by students 

after the items are tested (raw data) so that the level of difficulty of the items depends on 

the answers given by the students. This aligns with research conducted by Feranda et al. 

(2022) that the distribution of the difficulty level of the items in the analysis results depends 

on the students' answers. The research results by Rahmat et al. (2020) also stated that 

even though the items have the same indicator level, each item will produce analysis 

results with different difficulty levels because students' answers influence them. 

 Improving the test is a stage to improve the essential thinking instrument tested at 

the test phase of the test questions and analyzed (Agustika, 2018). At this stage, sorting 

and determining items suitable for use based on the analysis results is carried out. Based 

on the results of the item validity test (item fit), it is known that all the items developed 

have met the valid criteria. However, based on the results of the DIF item test with gender 

characteristics, one item has a bias index, namely item number 7, so item number 7 must 

be discarded. The final product of the essential thinking test instrument that has been 

improved consists of 9 items out of 10 items. 

 

Conclusion 

 The essential thinking test instrument using the Presseisen Taxonomy developed 

shows the results of content validity for each item included in the valid category because 

it has a value> 0.76. Interrater reliability has a value of 0.783 with a good reliability 

category. The reliability statistics analysis obtained has a Cronbach's Alpha value of 0.775> 

0.60, so the essential thinking test instrument is declared reliable. The level of item fit 

shows that all items are included in the fit category because they meet the MNSQ, ZSTD, 

and Pt Measure Corr criteria. The bias index analysis results from the DIF item output show 

that question number 7 was detected to contain bias with a probability value of 0.0483 

<0.05, so the item must be discarded. The summary statistics output obtained a Cronbach 

alpha value of 0.68 with a sufficient category, a person reliability value of 0.50 with a weak 

category, and an item reliability value of 0.99 with an excellent category. The level of 
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difficulty of the items obtained was two items in the category of very difficult questions, 

four items in the category of difficult questions, two items in the category of easy questions, 

and two items in the category of very easy questions. Based on the overall analysis, nine 

items are declared valid and reliable. 
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