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 Critical thinking skills are the 21st-century life skills that are needed by students. 
However, in elementary schools, there are no instruments that are truly effective 
and efficient to measure critical thinking skills. This research aims to develop an 
open-ended question assessment instrument to measure students’ critical-thinking 
skills, to test its validity, reliability, and practicality. The research method used is 
Research and Development with the ADDIE model by Borg and Gall (2003) 
includes the stage: analyze, design, development, implementation, and evaluation. 
Data collection techniques used were test, questionnaire, and documentation 
methods. In this research, there are several points to be discussed namely: 1) 
research and information collection, 2) design, and 3) developing prototype, and 4) 
preliminary field test. The results of this research are in the form of question-items 
validity test that are valid and reliable criteria of 8 open-ended questions. 
Difficulty levels include difficult, moderate, and easy. The discrimination power is 
quite good. The students’ and teachers’ responses to the test instrument are 
categorized as high. The conclusion of this research is the open-ended question 
instrument for evaluating students' critical-thinking skills is valid, reliable, and 
practical. The open-ended question instrument is an effective assessment 
instrument to measure students' critical-thinking skills by taking into several 
important aspects such as learning materials in the curriculum, characteristics of 
students' cognitive development, and the functioning of the instrument and good 
grammar.  

Keywords: open-ended question, thinking skills, assessment instrument, critical thinking 
skills, elementary schools 
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INTRODUCTION 

One of the 21st-century skills that is being improved today is critical-thinking skills. 
Critical thinking is a skill that everyone must prepare for their future lives. This is in line 
with the research of Afsaneh & Tahereh (2015), Saputra et al. (2018), and Irwanto et al. 
(2018), who both stated that critical thinking is one of the most-needed, ultimate and 
fundamental skills in education that needs to be prepared to enter the work field in the 
21st century. Thus, the skill needs to be taught to students at every level of education 
especially in the elementary school level. Critical-thinking skills become strongly 
dominant 21st-century skills because thinking skills can assist the students in making 
strong decisions to acquire new knowledge quickly (Lau, 2011; Kharbach, 2012). 

According to Halpern (2014) and Larsson (2017), critical thinking can be interpreted as 
an attempt to check the truth of information using the availability of evidence, logic, and 
awareness of bias. Critical thinking is a logical reflective thinking through the process of 
judgment or evaluation for analyses of claims, arguments, and evidence and for making 
inferences using deductive and inductive reasoning to solve a problem or make 
decisions, and become an active and informative society (Butler, et al., 2012; Facione, 
2015; Ennis, 1996). Furthermore, critical thinking is the ability of thinkers to take 
charge of their thinking through reasonable, reflective thinking by deciding what to 
believe and do (Paul and Elder, 2008; Dehghayedi & Bagheri, 2018). 

Karakoc (2016) and Reichenbach (2001) define critical thinkers as people who have the 
capability to think analytically and synthesize the truth or value of an idea or belief 
before they are assured. Someone is called a critical thinker if he/she can ask important 
questions about the problem, collect and assess relevant information, make conclusions 
and solutions with the right reasoning, think openly, and communicate his/her thoughts 
effectively (Paul and Elder, 2008). This research uses indicators of critical-thinking 
skills from Facione (2015) namely interpretation, analysis, evaluation, inference, 
explanation, and self-regulation. However, to improve the effectiveness of the research 
and adjust the level of development of elementary-school students, this research only 
uses indicators of interpretation, analysis, inference, and explanation. 

Unfortunately, the critical-thinking skills of students in Indonesia are still low. Several 
studies, Fuad et al. (2017) in Kediri, East Java, and Marlina et al. (2016) in Sumatra, 
Setiawati & Corebima (2017) in South Sulawesi, Mahanal et al. (2016) in Malang, East 
Java and Asyari et al. (2016), have concluded that the thinking skills of Indonesian 
students at all levels of education are low. The results of observations at several 
elementary schools in Surakarta, Indonesia show that the test instruments used are still 
dominated by multiple-choice questions and only measure the abilities to remember 
(C1) and understand (C2) only (based on the Bloom’s taxonomy). Based on observation, 
students are not accustomed to analyzing the questions; they just remember the material 
and answer the memorizing questions like copy-paste only. Furthermore, the results of 
the interviews with several students showed that they preferred multiple-choice 
questions given over the analysis of open-ended questions. They felt less confident with 
the answers to their descriptions when presented with problem descriptions that require 
their own opinions.  
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According to Sadhu & Laksnono (2018), to develop students' critical-thinking skills, 
teachers in Indonesia have a crucial responsibility for the next generation and need to 
encourage the students to improve their critical-thinking skills. Efforts to assess the 
success of students in developing critical-thinking skills must be supported by a 
measuring instrument that can measure such students' capabilities (Nold, 2017; 
Asmawati et al., 2018). Several experts, Watson & Glaser (1991), Ennis & Weir (1985), 
Halpern (2014), Ennis, Millman, & Tomko (2005), etc. have developed various critical-
thinking skills assessment instruments. However, the instrument was developed based on 
a common problem. The instrument measures students' critical-thinking skills with 
general knowledge which is not necessarily the same for all students in various 
countries. In addition, the instrument has a cognitive level that is too high to be applied 
to elementary-school students. 

Brookhart (2010) argues that the ideal test instrument for measuring critical-thinking 
skills is a description test like an open-ended question that contains a description of the 
situation, followed by questions that lead to indicators of critical-thinking skills. 
According to Mabruroh and Suhandi (2017), an essay test was effective to assess 
critical-thinking skills because this type of test has the characteristic to explore students' 
opinions or perception, ideas, concept and supported the existence of critical-thinking 
skill test subjects. This is line with opinion of Mafijenad et al. (2017) and Gormally et 
al. (2012) stating that description question in the form of reasoning open-ended question 
can measure separate cognitive capabilities, with their respective constraints looming.  

An open-ended question is one type of essay test or description test. An open ended 
question is a question to which a number of different and divergent answer would be 
acceptable (Cakir & Cengiz, 2016). Open-ended questions are effective to examine 
students' understanding, reasoning ability and aptitude to apply knowledge in less 
traditional contexts. In general, open-ended questions require complex thinking, leading 
students to think analytically and critically to analyze, to interpret, to make an inference, 
and to explain their information (Badger, 1992; Yusoff and Seman, 2018; Sumarni et 
al., 2018). Open-ended questions are effective to be used to lead students to think 
analytically and critically and examine students' understanding and reasoning ability. 
The questions also require complex thinking and aptitude to apply knowledge in less 
traditional contexts (Badger, 1992; Feng, 2013).  

Open-ended question supposed to catch the information and show more the information 
than closed-ended question. This is supported by opinion of Cakir & Cengiz (2016) and 
Lee et al. (2012) stating that open-ended question more effective than closed-ended 
question in encouraging students to express and elaborate upon their thinking, construct 
their knowledge by connecting new information, and providing rational for their 
thoughts. There are several studies which state that open-ended questions are more 
effectively used to assess students' thinking skills than closes-ended questions (Desai & 
Reimers, 2019; Reja et al., 2003; Popping, 2015). However, based on the interviews 
with several teachers, it was found that the teacher teachers are accustomed to using 
closed-ended questions taken from various sources such as blogs, education web, and 
textbooks. Teachers had tried to provide HOTS (Higher-Order Thinking Skills) 
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questions to measure students' critical-thinking skills, but most students did not 
understand the purpose of the questions and could not answer them because they are still 
very unfamiliar with the questions that require their analytical- and critical-thinking 
skills.  

Rusnayati et al. (2019) and Suyana et al. (2019) in their research concluded that the 
open-ended question is effective to be used as a test instrument for the assessment of 
critical-thinking and creative-thinking skills in senior high school students. The same 
thing was also shown by Mirzaei et al. (2014) who stated that effective open-ended 
questions are used to measure and can improve and develop thinking skills. Several 
studies, Munroe (2015), Cakir & Cengiz (2015), Sabilah & Manoy (2017), and Chin & 
Osborne (2008), have concluded that open-ended question are effective to increase 
students’ participation, give the learning feedback, and measure learning achievement in 
secondary school students. Furthermore, Mihaljlovic & Dejic (2013), Aziza (2018) and 
Absi (2013) have concluded that open-ended question in primary school teaching and 
learning are effective for fostering creativity, enhancing thinking skills, improving 
students’ achievement, and assessing their perspectives toward using the tasks. 

Based on the explanation above, it is necessary to develop the measurement instrument 
of critical-thinking skills to determine the qualifications of students' critical thinking. 
The problem of the present study is how to construct a critical-thinking test instrument 
for elementary school students. The purposes of the present study are to develop 
assessment an instrument to measure students' critical-thinking skills and to test its 
validity, reliability, and practicality in elementary schools. 

METHOD 

Participants 

The participants in this study were 50 fifth-grade students’ elementary schools. The 
sample was taken by purposive sampling. The research was conducted at that 
elementary school because the school allowed this research to be carried out and 
students could work well together. 

Development Method 

This study was conducted at the Elementary School in Surakarta, Indonesia. This type of 
research includes Research and Development (R&D), referring to Borg and Gall (2003), 
which is adapted to the needs of research. RnD with the ADDIE model includes the 
stage: analysis, design, development, implementation, and evaluation.  

Analysis 

The first step in the ADDIE model is analysis. There are several important points in the 
analysis step. First, analyze the characteristics and cognitive development of elementary 
school students. Also, an in-depth study of the learning material and assessment 
instruments used by the teacher before the research was conducted. Secondly, an 
analysis was carried out on the literature on development assessment instruments to 
assess students' critical thinking skills using both in-depth literature study techniques 
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and interviews with teachers, and several lecturers. Third, record information obtained 
at the analysis stage to create an ideal instrument and function optimally to assess 
critical thinking skills and by the characteristics of elementary school students. 

Design 

The second stage in developing an open-ended question assessment instrument was the 
design of the construct of the items instrument test. Instrument design must pay attention 
to content in the curriculum, textbook, and student learning material, so students know 
the contents of the test instrument. The instrument must match the cognitive level of 
students and the various types according to Bloom's taxonomic level. The instrument 
test must be equipped with a test lattice that contains competency standards, basic 
competencies, and questions lattice that are adjusted to the students' critical thinking 
skills. Besides, the instrument must be equipped with test assessment guidelines that are 
relevant to the level of difficulty of the questions. 

Development 

The third stage is developing an open-ended question instrument test included analyzing 
the level of content validity and construct of the instrument. Content validity consists of 
the stage of a review by expert judgments and some elementary school teachers as 
practitioner judgments.  

According to Ennis & Weir (1985) & Docktor & Heller (2009), expert validity is one of 
important elements to start the development because through this test, the instrument can 
be declared feasible to use or not for the next step. Thus, the critical-thinking skill 
instrument should have a good construct and content validity before being used. The test 
instrument was tested by four experts with different fields of expertise, including an 
expert in Indonesian grammar, an expert in educational evaluation, an expert in critical 
thinking skills, and an expert in child psychology. The linguist analyzes the suitability of 
the use of Indonesian grammar in the instrument, the expert of educational evaluation 
analyzes the suitability of the instrument with educational evaluation provisions, the 
expert of critical-thinking skills analyzes the suitability of the instrument with the 
indicators of critical-thinking skills, and the expert of child psychology analyzes the 
suitability of the instrument with the level of development of learners. 

After being tested for its clarity and grammar, conformity with CTS indicators, 
concepts, basic competencies, and learning material, and the level of thinking skills of 
the students by the expert, the instrument was declared valid and ready to be used for the 
next test phase. This instrument was also consulted and tested by three senior 
elementary-school teachers in Surakarta as practitioners to increase the level of accuracy 
and validation of the contents. In the next step, the test item reliability testing in school 
was conducted at the pre-trial phase. The instrument was declared valid by an expert and 
had a high-reliability coefficient. 

Implementation 

The data were collected using expert validity sheets, questionnaire sheets, and open-
ended question tests. Then, the instrument validity was measured using Kolmogorov 
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Smirnov’s test in the SPSS application. The instrument reliability was measured using 
Cronbach Alpha’s test. Also, the researcher measured the discrimination power and the 
level of difficulty of the instrument. The instrument's practicality can be seen from the 
percentage of the student's and teacher's questionnaire responses, which was higher than 
80%. The qualitative data were used to enhance the description in terms of observation 
and interview methods and were processed through a simple presentation technique. 

Item Construct 

Open-ended questions were constructed based on the contents of the 2013 curriculum. 
The test instrument was designed for the fifth-grade material theme 2 Clean Air for 
Health which includes Subtheme 1: The Way the Body Treats Clean Air, Subtheme 2: 
The Importance of Clean Air for Respiration, and Subtheme 3: Protect Human 
Respiratory Organs. The test consists of six questions that aim to be able to 
accommodate the broadest student answers and assess their critical thinking skills. 
Aspects of critical thinking skills are composed of indicators according to Facione 
(2015) which include: (1) interpretation; (2) analyze; (3) inference; and (4) explanation. 
As for the assessment of the test instrument, the range of scores for each question is 
between 1 and 4. Students get a score of 4, if they can explain the event correctly, 
complete and systematically. Score 3, if students can explain the event correctly and 
completely. Score 2, if students can explain events correctly. Score 1, students can 
explain but not right. 

FINDINGS  

Open-ended questions are prepared based on mapping indicators and sub-indicators of 
critical-thinking skills. As an example of the results instrument design presented in this 
below. 

Indicator: Analyze 

Sub-indicator: Students are expected to be able to identify the intent and correct 
conclusions in the relationship between statements, questions, concepts, descriptions, or 
forms of statements intended to express beliefs, judgments, experiences, reasons, 
information or opinions. 

Example of open-ended question: 

Rudi, Tino, and Andre plan to fish. They decided to look for the bait that would be used 
on the fishing rod. Tino returned home and brought a pot of salt water. They together 
scratch the ground using a ground fork then pour salt water into the ground that has been 
scratched. A few moments later, worms wriggled to the surface. 

Based on the paragraph above, explain the cause of earthworms writhing and getting out 
of the ground when doused with salt water! 

Expert Judgments 

The preparation of the product assessment is called draft 1. At this stage, the first thing 
to do is prepare a question outline by critical thinking skills activities, indicators of 
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student competence, questions, and answers. Then, the instrument step in the expert 
judgment and field practitioners to validate the contents. The validity results of open-
ended questions stated that all test items are categorized as very valid by all the experts 
in the table 1.  

Tabel 1 
Results of expert validation of open-ended question test  

No
. Description Validator Percentage 

(%) 
Validation 
Criteria Information 

1 2 3 4 

1. 

Conformity of 
assessment instrument 
content with indicators 
critical thinking skill 

3 4 4 3 87,5 Very Valid Minor 
Revision 

2. 

Conformity of 
assessment instrument 
content with basic 
competence and learning 
material in elementary-
school curriculum 

4 4 4 3 93,75 Very Valid Minor 
Revision 

3. 

Conformity of 
assessment instrument 
content with educational 
evaluation/ assessment 
provisions 

3 4 4 3 87,5 Very Valid Minor 
Revision 

4. 

Conformity of 
assessment instrument 
content with good and 
correct Indonesian 
grammar 

3 4 4 3 87,5 Very Valid Minor 
Revision 

5. 

Conformity of 
assessment instrument 
content with the 
development of student 
characteristics 

4 4 4 4 100 Very Valid No 
Revisions 

Mean 3,4 4 4 4 91,25 Very Valid Minor 
Revision 

After open-ended questions instrument were stated very valid by expert, the revised 
instrument step in the trial test phase. The steps taken after the trial are analyzing the 
level of validity, the reliability, the discrimination power, and the level of difficulty of 
the test instrument.  

Validity Test 

The results of question-items validity test presented in Figure 1. 
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Figure 1 
Results of question-items validity test 
Based on Figure 1, the significance value of the instrument test validation is 5%, so all 
critical-thinking skills test items are valid. The item is declared valid if r count (rxy) is 
greater than r table. Based on the table of product-moment values of Sugiyono (2011), 
with a significance level of 5% and the number of students (N) of 50, the r table value of 
0.279 is obtained. 
Reliability Test 

The instrument is declared reliable if it has a reliability coefficient of 0.7 or greater. 
Thus, if the reliability coefficient is lower than 0.7, it is declared unreliable and vice 
versa. The reliability test result of the whole test items is 0.765. The results of question-
items reliability test presented in Figure 2. 

 
Figure 2 
Results of question-items reliability test 
Based on Figure 2, all the items have reliability coefficient higher than 0.7. Thus, it can 
be concluded that all items are reliable. 
Difficulty Test 

According to Arifin (2017), the calculation of the level of difficulty of a question is a 
measurement of how big the level of difficulty of a question is. Questions should be 
neither too difficult nor too easy, but balanced or proportional. The question is declared 
to have a high level of difficulty if it ranges from 0 to 0.30; said it is declared to have a 
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moderate level of difficulty if it ranges from 0.31 to 0.70; and it has a low level of 
difficulty if the range is 0.71 to 0.10. The results of question-items level of difficulty test 
presented in Table 2. 
Table 2 
Result of question-items level of difficulty test 

Category Question Number Calculated Value Total 
Difficult 3 0,30 1 

Moderate 

1 0,55 

6 

2 0,61 
4 0,49 
5 0,63 
6 0,51 
8 0,55 

Easy 7 0,76 1 

According to Table 2, the level of difficulty test of 8 items obtained 1 item of the 
difficult category, 6 items of the medium category, and 1 question of the easy category. 
Discrimination Power Test 

The discrimination power is the ability of a question to distinguish students who have 
high skills from those who have low skills (Arikunto, 2010). The question is declared to 
have a very good discrimination power if the value is > 0.40; it is categorized as good if 
the value is 0.30 - 0.39; it is categorized as acceptable with minor revisions if the 
calculated value is 0.20 - 0.29; and it is categorized as poor must be discarded if the 
calculated value is <0.19. The results of question-items discrimination power test 
presented in Table 3. 
Table 3 
Results of question items discrimination power test 

Category Question Number Calculated Value Total 

Very Good 

4 0,50 

4 5 0,39 
6 0,41 
8 0,52 

Good 
1 0,39 

3 2 0,32 
7 0,36 

Acceptable 3 0,20 1 
Poor - - - 

Based on Table 3, the results of the discrimination power test, 4 out of 8 test items are 
included in the excellent category, 3 items in the good category, and 1 item in the 
sufficient category. 

Students Responses Questionnaire 

Then, the data of the students’ responses to the instrument assessment were measured 
using the distributed questionnaires in the end of the research as presented in Figure 3. 
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Figure 3 
Students’ response toward critical-thinking skills assessment instrument 

Figure 3 shows that the results of the students’ responses on the trial class are 
categorized as high with an average score of 87%, evidenced by 50 students; 5 students 
gave very high responses, 31 students gave high responses, 9 students gave enough 
responses, and 5 students gave low responses. 

Feasible Open-Ended Question Items 

Based on the analyses of (1) the content validity of the instrument through the expert test 
and practical test (with the teacher), (2) the construct validity through the validity, 
reliability, discrimination power, and the level of difficulty tests, (3) the student and 
teacher responses to instruments, the description of the feasibility of the instrument to 
improve students’ critical-thinking skills can be seen in Table 4. 

Tabel 4 
Feasible open-ended question to assess critical thinking skills 

Indicators of 
Critical Thinking 
Skills 

Indicators of Competency Achivement 
Test-Items of 
Critical- Thinking 
Skills 

Interpretation 
Students are expected to be able to understand and 
express the meanings/ meanings of various situations, 
data, experiences, events, rules, procedures, and criteria 

3 & 7 

Analyze 

Students are expected to be able to identify the intent 
and correct conclusions in the relationship between 
statements, questions, concepts, descriptions, or forms 
of statements intended to express beliefs, judgments, 
experiences, reasons, information or opinions 

1 & 2 

Inference 
Students are expected to be able to identify and select 
the elements needed to make rational conclusions, 
make hypotheses, consider relevant information 

4 & 5 

Explanation 
Students are expected to be able to justifies a reason 
based on evidence, concepts, methodologies, and 
logical criteria of the existing information or data  

6 & 8 

DISCUSSIONS 

The initial stage of the developmental research is a preliminary analysis conducted to 
identify the underlying problems in the field. Preliminary stage data were obtained by 
observations and interviews. Literature and field studies were conducted to analyze 
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theories related to the critical-thinking skill instrument, study and harmonize the 
instrument with the lesson plan and syllabus, and analyze the mapping of the open-
ended questions to critical-thinking skills. The observation data showed that there were 
some problems with the test-items made by the teachers that had not contained critical-
thinking skills.  

After the literature study, the next step was the product assessment design and 
development draft 1 as output. At this stage, there was the expert and practical 
assessment stage carried out by the teacher in order to validate the content of the 
instrument. According to Table 1, all test items on the expert validity results of open-
ended questions were categorized as very valid. Then, the revised assessment form was 
tested at the elementary schools in Surakarta, Indonesia.  

The trial was addressed to the elementary school teachers and 50 fifth-grade students. 
After the trial, the researcher analyzed the validity, the reliability, the discriminating 
power, and the level of difficulty of the test instrument.Based on the results of the 
validity test, the reliability test, the discrimination power test, and the level of difficulty 
test, it can be concluded that the open-ended questions are one type of valid and reliable 
essay questions for assessing students' critical-thinking skills. The results of this research 
are in line with the research of Saputra et al. (2018) and Mabruroh and Suhandi (2017) 
who concluded about the effectiveness of essay questions such as open-ended questions 
on assessing students' critical-thinking skills. 

According to Table 4 and Riduwan’s (2012) feasibility criteria of the test-items based on 
the expert judgment, the score of the expert judgment is 91.25% with the very feasible 
criteria. Based on the primary test of elementary-school teachers, the score of the open-
ended question instrument is 91.75% with the very feasible criteria. Based on the 
teacher's response to the instrument, the questionnaire is declared very flexible for use 
with the feasibility score of 85%. Based on students' responses to the instrument, 87% 
were very feasible. So, it can be concluded that the open-ended instrument to assess 
critical-thinking skills is practical to be used due to the learning material, curriculum, 
and school completeness criteria according to the elementary-school teachers in 
Surakarta. This is in line with research of Rusnayati et al. (2019) and Suyana et al. 
(2019, which conclude that the open-ended question is effective to be used as a test 
instrument for the assessment of critical-thinking.  

From the results, we can find out that the open-ended test instrument can be used as an 
alternative assessment instrument for teachers to measure students' critical-thinking 
skills in elementary schools. This is supported by Mihaljlovic & Dejic (2013), Aziza 
(2018) and Absi (2013), which states the effectiveness of open-ended questions in 
elementary school. Furthermore, the assessment of critical-thinking skills is necessary to 
be performed regularly because students who are familiar with the questions that 
develop their thinking skills will be accustomed to identifying the purpose of the 
question and giving reasons or some explanation of the answers. This will lead to the 
development of students' abilities that include conceptual and procedural knowledge. 
This is in line with the opinion of Yusuf and Seman (2018), Richmond (2007), and 
Woolf et al. (2005) stating that students’ critical-thinking skills cannot be developed 
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only with instant learning because these skills require a long and frequent learning 
process. Also, two to three times of learning cannot be directly used to declare whether 
students’ critical-thinking skills are good or not. To change one's thinking skill requires 
not only a brief practice but also a meaningful learning process. 

CONCLUSION 

Based on the results of the preliminary data analysis (before the study or literature 
study), the instrument making, expert validity testing, and small-scale trials, it can be 
concluded that open-ended questions are valid and reliable. All test items have been 
declared valid by the experts and practitioners. The instrument has been declared 
reliable with the reliability coefficient of 0.765. Based on the expert judgment, the open-
ended question instrument scored 91.25% with the very feasible criteria. Based on the 
primary test of elementary-school teachers, the open-ended test instrument scored 
91.75% with the very feasible criteria. Based on the teacher's response to the instrument 
that is 85% were in very flexible. Based on students' responses to the instrument, 87% 
were very feasible. Based on the results and discussion, it can be concluded that the 
open-ended instrument is of the feasible category and meets the criteria of a good test. 
Therefore, the open-ended test instrument can be used as an alternative assessment 
instrument for teachers to measure students' critical-thinking skills in elementary 
schools.  

There are several aspects that must be considered before using open-ended questions in 
elementary school. Questions should be presented with clear instructions, tables, charts, 
or pictures that are interesting and clear. The use of grammar must be considered and 
based on the rules of the correct language guidelines. Also, the questions must be 
adjusted to the stage of development of students. As an instrument of critical-thinking 
skills assessment, the instrument must be able to measure students' thinking skills by 
presenting questions that require high analysis. However, the questions must remain 
easy to understand, the purpose of the questions is easy to understand and the spelling is 
correct. Finally, questions must be completed with the answer sheet & an assessment 
rubric for teachers. 

However, this research has not assessed all critical-thinking skills’ indicators. This is 
due to the adjustment of the instrument to the characteristics of the students and the 
effectiveness in filling in the instrument. Therefore, the next researchers are expected to 
be able to examine the more complete and varied indicators of the critical-thinking skill 
assessment instrument. Schools and education policy makers are expected to support 
teachers in developing various skill assessment instruments through training, national or 
international conferences and other proponent activities to make the students 
accustomed to developing their thinking skills rather than just focusing on their learning 
memories. 
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