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ABSTRACT   
This study aims to produce an assessment instrument that meets the eligibility criteria as a higher order thinking 
skills (HOTS) assessment instrument. The research procedure adapted from the R & D model refers to Gall, et 
al. (2003). The design of the main field test study used pre-experimental type one-shot case study. Subjects in-
volving 174 students of grade nine at Junior High School in Bandar Lampung at Lampung Province, Indonesia 
with random sampling technique. The eligibility criteria for HOTS assessment instruments were collected using 
theoretical validation sheet and empirical validity. Data analysis is done by descriptive statistic and anates 
program. The result of data analysis show theoretical validity covering material aspect 84,00% (valid); 
construction 93,35% (very valid); language is 87,13% (very valid) whereas empirical validity includes the 
validity coefficient of 0,70 (high); reliability 0,82 (very high); difficulty level 7,50% (difficult): 77,50% 
(moderate): 15,00% (easy); power difference 10,00% (good) and 90,00% (sufficient); functionality of deception 
67,50% (very good) and 32,50% (good). 
Keywords: development, assessment instruments, higher order thinking skills, theoretical validity, empirical 
validity. 

INTRODUCTION  

Teaching competence is a basic skill that professional educators must possess. Before the teacher learning 
process begins the agenda by designing learning activities.  One of the important aspects that should be in the 
planning of learning activities is to set teaching objectives. Based on the plan and the purpose of teaching 
teachers to carry out learning activities.  To provide an overview of the learning process and progress as well as 
the achievement of student learning, the teacher conducts assessment or assessment. Assessment is an integral 
part of the overall learning process (Santrock, 2014). 

Assessment provides a variety of information that can be used as a basis for decision-making on students, 
curriculum, learning programs, school climate, and school policy (Uno & Koni, 2014). Assessment is often used 
by teachers in measurement and non-measurement processes to obtain data related to student characteristics 
(Popham, 1995). So the quality of the assessment instrument determines the accuracy of the teacher when 
improving the student's learning outcomes and results (Indrastoeti, 2012). 

Quality assessment tools are instrumental in helping the learning process, identifying the strengths and 
weaknesses of learning, assessing the effectiveness of the learning strategies used, and providing data to assist 
students in making decisions to improve behavior and learning environments (Kusairi, 2012). The assessment 
approach now focuses more on getting students thinking, reasoning, and taking an active role in learning, not 
just looking at things that students remember or report or simply show students to perform calculations or be 
able to perform the procedures correctly (Mardapi & Andayani, 2012). 

Changes in the focus of assessment standards have changed the way the world views the world of science. 
Science today is no longer only seen as a science but is also needed as something that can be used to survive 
(NRC, 1996). Therefore, in order to prepare students to face the challenges of life in the future, the objectives of 
the assessment of science learning lead to a more productive thinking that encompasses critical and creative 
thinking as well as developing higher order thinking skills (HOTS) (NRC, 2003). 
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HOTS development in learning can train students accustomed to thinking HOTS (Saido, et al., 2015). HOTS 
encourages students to apply knowledge and skills in new contexts, use new information and "manipulate" 
information to reach possible answers to new situations, and enable students to store information and implement 
real-world solutions (Brookhart, 2010; Heong, et al., 2011; Ramos, et al., 2013).  

Taxonomy Bloom revised is fundamental to the development of thinking skills. Cognitive domain of 
remembering (C1), understanding (C2), and applying (C3) in Taxonomy Bloom revised including lower order 
thinking skills (LOTS) while HOTS covers the cognitive domain of analyzing (C4), evaluating (C5), and 
creating (C6) (Anderson & Krathwohl, 2001). However, the development of HOTS in science learning has not 
been optimal, more oriented teachers develop LOTS than HOTS (Depdiknas, 2008; Khoiriah, 2017). This 
situation has had an impact on the low achievement of science students in several countries around the world, as 
reflected by the results of the analysis of the achievement of science students of grade eight Junior High School 
as released by the 2015 TIMSS (Trends in International Mathematics and Science Study) mapping study 
showing 15 out of 49 participating countries are in a position below the international average score below 500 
and Indonesia is ranked 36 (IEA, 2016). 

The not yet optimal development of HOTS in science learning is a manifestation of the weak competence of 
science teachers to prepare HOTS assessment instruments. As the data shows most of the science-made science 
question items are cognitive landings of C2 (81,82%) and a small part including the C4, C5, C6 cognitive 
domain of 9,09% - 18,18% (Khoiriah, 2017).  This data proves that science teachers have difficulties when 
composing HOTS assessment instruments. 

The form of HOTS assessment instruments may be multiple choice items (Kubiszyn & Borich, 2013). HOTS 
assessment instrument preparation technique is almost the same as LOTS, only because students are tested in 
cognitive domain analyze, evaluate, and create then there must be component or stimulus that can be analyzed, 
evaluated and created (Devi & Widjajanto, 2011). The stimulus of the HOTS assessment instrument may take 
the form of a reading source, case, image, graph, photograph, formula, table, list of words or symbols, samples, 
films or sounds recorded (Brookhart, 2010). In addition, HOTS assessment instruments are non-algorithmic, 
complex, have many solutions, involving variations in decision making and interpretation, applying many 
criteria, and requiring much resolving (Resnick, 1987).   

Based on the above problems, the authors have conducted research on the development of HOTS assessment 
instruments that meet the eligibility criteria as a HOTS assessment instrument based on theoretical validity and 
empirical validity. 

METHOD 

Research Stages 

This research is a development research using research and development (R & D) procedure which refer to Gall, 
et al., (2003). This research adapts 7 out of 10 stages of R & D model Gall, et al., (2003): (1) research and 
information gathering, (2) planning, (3) initial product development, (4) expert team testing, 5) revision of initial 
product test results, (6) main field testing, (7) revision of main field test results, (8) operational field tests, (9) 
revisions of operational field test products, and (10) implementation and dissemination . 

Research and information gathering stages include literature studies and field studies. The literature study was 
conducted to obtain the data as the theoretical foundation in strengthening the argumentation for the product of 
the development result while the field study aimed to obtain data related to the knowledge and experience of the 
teacher compile the HOTS assessment instrument. The planning stage covers the design of the HOTS 
assessment instrument. The testing phase of the expert team involves a team of expert science assessments and 
evaluation experts with the focus on theoretical validation testing. The main field testing stage focuses on the 
empirical validation test of the initial product.  

Product Development Results 

The product of development in this research is HOTS assessment instrument in the form of multiple-choice 
items on human circulation system for grade eight at Junior High School (Kubiszyn & Borich, 2013) students. 
The HOTS assessment toolkit consists of 20 items on HOTS package A and 20 items on HOTS package B with 
cognitive domain analyzing (C4), evaluating (C5), and creating (C6) (Anderson & Krathwohl, 2001; Brookhart, 
2010; (Cognitive), which includes factual knowledge (K1), conceptual knowledge (K2), procedural knowledge 
(K3) and knowledge of metacognition (K4) (Anderson & Krathwohl, 2010). 
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Eligibility Criteria for HOTS Assessment Instrument Development Results 

The quality of the HOTS assessment instrument's feasibility assessment is ensured through theoretical validity 
and empirical validity. Theoretical validity includes material aspects of "valid" categories, "valid" categorized 
construction aspects and "valid" categories of language aspects, while empirical validity includes the validity of 
the item with minimal "sufficient" interpretation, reliability with "high" interpretation, the difficulty level with 
the proportion of 15% easy: 80% moderate: 5% difficult, and distinguishing power with minimal interpretation 
"enough" and 80% of the deception are "good" (Nofiana, et al., 2016). 

Data Collection Technique and Data Analysis 

The data of this research include qualitative and quantitative data. Qualitative data obtained from the results of 
expert team test assessment while quantitative data from the initial field test results of the initial product. 

Qualitative data collection is done by using theoretical validation sheet. The theoretical validity sheet is a list of 
likert-scale questions so the team of experts only gives checklist (√) marks on the "1 (invalid)", "2 (less valid)", 
"3 (simply valid)", "4 (valid)" , and "5 (very valid)" in the available column according to the assessment then 
gives the final conclusion by circling one of the options of LD (feasible to use), LDP (feasible to use with 
improvement), or TDL (not worth using) (Table 1). Based on the choice of expert team assessment is done 
percentage calculation, then the data interpreted using validation criteria according to Ratumanan, et al. (2009) 
(Table 2). 

Expert team assessment results are used as a basis for revising the initial product. If based on the calculation 
using the content validity ratio (CVR) formula shows the validity number is less than the minimum limit of 0,60 
then the initial product must be revised again.  After the initial product is revised then the expert test returns to 
obtain a validity price of at least 0,60 or 2 expert validators interpret "LD (feasible use)" (Ratumanan, et al., 
2009).  

Table 1. Theoretical Validity Sheet HOTS Assessment Instrument Result of Development 

Rated 
Aspect Indicator 

Assessment 
Scale/Item 

1 2 3 4 5 
Material 1. Conformity of item with the indicator.      

2. Linkage distractor with the subject matter.      
3. Conformity of the item with the type of school or grade level.      
4. The suitability of the item with the HOTS cognitive domain tested.      
5. There is only one answer key.      
6. The conclusion of material aspect validation. LD   LDP   TDL 

Construction 1.  The subject matter is formulated clearly and firmly.      
2. Choice of answers is homogeneous and logical.      
3.  The subject matter does not provide a clue to the key answer.      
4.  The subject matter does not contain double negative statements.      
5. The length of the formula is relatively the same answer.      
6. The choice of numerical answers is arranged chronologically.      
7. Pictures, graphs, tables, diagrams, and discourses on the matter are clear 

and functional. 
     

8. The item does not depend on the previous answer.      
9. The instructions for working on the problem clearly.      

10. There is a scoring guide.      
11. Each subject has a stem that students will use to think HOTS.      
12. Conclusion of construction aspect validation. LD   LDP   TDL 

Language 1.  Grammar and spelling in accordance with Indonesian rules.      
2.  The language used in accordance with the level of student development.      
3. The conclusion of language validation. LD   LDP   TDL 
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                                         Table 2. Criteria for Achieving CVR Validation 

Percentage Criteria 

21,00 – 36,00 
37,00 – 52,00 
53,00 – 68,00 
69,00 – 84,00 

  85,00 – 100,00 

Invalid (IV) 

Less Valid (LV) 

Simply Valid (SV) 

Valid (V) 
Very Valid (VV) 

                                                                       (Source: Ratumanan, et al.,2009) 

Quantitative data collection aims to obtain initial empirical product validity data measured through analysis of 
student response responses in terms of item validity, reliability, difficulty level, distinguishing power, and 
function permit. The design of the study on the main field test using the pre-experimental designs type one-shot 
case study that is by giving the initial product in one group of 174 students of grade nine at Junior High School 
in Bandar Lampung at Lampung Province, Indonesia, as shown in Table 3 (Sugiyono, 2011).   

                                                Table 3. Research Design of Main Field Test Stage  

Treatment Results 

X O 

                                               Description: X = Treatment; O = Result  

The response of the students' answers on the main field test was analyzed using an anates program. The results 
of data analysis serve as the basis for assessment and revision of the initial product. If the result does not meet 
the criteria of empirical validity eligibility as HOTS assessment instrument then the revised product is then 
continued to conduct the 2nd major field test, and so on until the initial product is produced that meets the 
criteria of empirical validity as an instrument of HOTS assessment.  If the main field test results have met the 
criteria of empirical validity eligibility as a HOTS assessment instrument then the initial product hereinafter 
referred to as the final product of the development result. 

RESULTS 

Expert Team Test Results 

The recapitulation result of the theoretical validity interpretation of the material aspects of the initial product 
according to the validation criteria (Table 4). 

Table 4. Interpretation of Theoretical Validity Aspects of Initial Product Material  

Number Item Amount 
Question 

Validation 
Accomplishment (%) Criteria 

Package A 

 1, 2, 5, 6, 7, 8 6 88,00 – 96, 00 VV 
 3, 4, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 
19, 20 14 72,00 – 84,00 V 

Package B 

5, 6, 7, 8, 11, 12, 13 7 88,00 – 92,00 VV 
1, 2, 3, 4, 9, 10, 14, 15, 16, 17, 18, 19, 20 13 72,00 – 84,00 V 

Average Validation Accomplishment (%) 84,00 V 
Description: VV = Very Valid; V = Valid   
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Based on Table 4 when referring to validation achievement criteria according to Ratumanan, et al. (2009), then 
the theoretical validity of the initial product material aspect can be declared "valid". 

The result of recapitulation of the theoretical validity interpretation of the construction aspects of the initial 
product according to the validation criteria (Table 5). 

Table 5. Results of Interpretation of Theoretical Validity of Early Product Construction Aspects  

Number Item Amount  Question Validation 
Accomplishment  (%) Criteria 

Package A 
1 – 20 20 85,00 – 99,09 VV 
Package B 
1 – 20 20 84,54 – 99,00 VV 

Average Validation Accomplishment (%) 93, 35 VV 
Description: VV = Very Valid 

Based on Table 5 when referring to validation achievement criteria according to Ratumanan, et al. (2009), then 
the theoretical validity of the initial product construction aspect can be stated "very valid".  

The recapitulation result of the theoretical validity interpretation of the language aspects of the initial product 
according to the validation criteria (Table 6). 

Table 6. Interpretation of Theoretical Validity Aspects of Early Product Languages  

Number Item 
Amount 
Question 

Validation 
Accomplishment (%) Criteria 

Package A 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 
14, 15, 16, 18, 19, 20 

 19 85,00 – 95,00 VV 

17 1 80,00 V 
Package B 

1, 3, 4, 5, 7, 9, 10, 11, 12, 13, 14, 15, 
16, 17, 18, 19, 20 

17 85,00 – 100,00 VV 

2, 6, 8 3 75,00 – 80,00 V 

Average Validation Accomplishment (%) 87,13 VV 
 

Description: VV = Very Valid; V = Valid   

Based on Table 6 when referring to validation achievement criteria according to Ratumanan, et al. (2009), then 
the theoretical validity of the initial product language aspect can be expressed "very valid".  

Main Field Test Results 

The results of quantitative data quantitative analysis, reliability, difficulty, distinguishing, and derivative 
functions of the initial product can be seen in Table 7, Table 8, Table 9, and Table 10. 

Table 7. Results of Recapitulation of Data Validity and Reliability of Initial Product Item  

Package 
Item 

Amount 
Question 

Validity Item  Reliability Item 

Coefficient 
of Validity 

Validity 
Criteria 

Reliability 
Coefficient 

Criteria for 
Reliability 

A and B 40 0,70 High 0,82 Very high 
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Based on Table 7 it can be stated that the initial product has "high" validity criteria and "very high" reliability. 
 

       Table 8. Result of Data Recapitulation of Level of Problem of Initial Product Item  

No. Criteria for 
Tribune Number Item Amount 

Question  (%) 

1. 0,00 s.d 0,25 
(difficult) 

Package A = 8, 13 
3 7,50 

Package B =  8 

2. 0,26 s.d 0,75 
(Moderate) 

Package A = 1, 3, 4, 5, 6, 7, 9, 11, 12, 
14, 15, 16, 17, 18, 19  

31 77,50 
Package B = 1, 3, 4, 5, 6, 7, 9, 11, 12, 
13, 14, 15, 16, 18, 19, 20 

3. 0,76 s.d 1,00 
(Mudah) 

Package A = 2, 10, 20 
6 15,00 

Package B = 2, 10, 17 
 

Based on Table 8 it can be seen that more than half of the initial product has a difficulty level of " moderate " 
criteria and a small number of "difficult" and "easy" categories. 

      Table 9. Results of Recapitulation of Differential Power Data of Initial Product Item 

No. Criteria 
Distinct Power 

Number 
Item  

Amount 
Question  (%) 

1. ≥ 0,50 
(Good) 

Package A = 6 
4 10,00 

Package B =  4, 11, 18 

2. 0,20 s.d 0,49 
(Enough) 

Package A = 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20 

36 90,00 
Package B = 1, 2, 3, 5, 6, 7, 8, 9, 10, 12, 
13, 14, 15, 16, 17, 19, 20 

 
Based on Table 9 it is revealed that almost all initial product differentiation power is categorized as "enough" 
and only a few criteria are "good".  
 
 Table 10. Result Recapitulation of Data Deception Function Item of Initial Product 

No. 
Criteria 

Deception 
Function 

Number 
Item  

Amount 
Question  (%) 

1. Very good Package A = 1, 4, 5, 6, 7, 10, 11, 13, 
14, 15, 16, 17, 18, 19, 20 

27 67,50 
Package B =  2, 5, 6, 7, 8, 9, 10, 11, 
14, 15, 16, 19 

2. Good Package A = 2, 3, 8, 9, 12 
13 32,50 

Package B = 1, 3, 4, 12, 13, 17, 18, 20 
 

Table 10 shows more than half of the items in the original product having the cluster functioning "very good" 
and only a small portion functioning "good".  
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DISCUSSION 

This development research aims to produce an assessment instrument that meets the criteria as a HOTS 
assessment instrument. The feasibility of the HOTS assessment instrument is guaranteed by theoretical validity 
and empirical validity. This is confirmed by Kartowagiran, et al. (1999) the quality of HOTS assessment 
instruments can be seen in terms of theoretical and empirical. As the results of the research Nofiana et al. (2016) 
describe the assessment instrument as a HOTS assessment instrument if it has the validity criteria of the "valid" 
material aspect, the "valid" construction aspect and the "valid" language aspect and the empirical validity with 
the validity criteria of item "intermediate", reliability of "high" interpretation, 15% easy proportion 15% 
difficulty: 80% moderate: 5% difficult, and distinguishing power interpreted to be minimal "enough" and 80% 
of deception are "good". 

The material aspect test by the expert team was conducted to determine the material feasibility of the assessment 
instrument (Kartowagiran, 2011b). Material validity includes the alignment of instrument materials with 
learning indicators (Kartowagiran, 2012). The validity of the instrument material is related to the suitability and 
competence representation that must be achieved by the students so that the instrument improvement process 
must be done (Hendryadi, 2014).  This is in line with Matondang (2009) to examine the question or revelation of 
the instrument needs to be done in order to obtain adequate quality question device. 

The validity of the instrument material is determined by the justification of the experts (Istiyono, et al., 2014; 
Santyasa, 2005; Listyani & Hidayati, 2010; Muljono, 2007; Raisanen, et al., 2016). In this regard, the expert 
team has specifically provided suggestions for improvement, and then performed the process of improvement 
until the average achievement of theoretical validity of material material aspects of 84,00% then theoretically 
the material aspects of the HOTS assessment instrument development results categorized as "valid" (Ratumanan 
, et al., 2009). 

The material aspect of the development result instrument is categorized as "valid" to reveal the set matter that 
has been compiled in accordance with the subject matter that must be achieved by the students at its level.  As 
Arikunto (2011); Ramadhani, et al. (2014) describes the validity of instrumental material is said to be "valid" is 
able to measure the specific objectives of learning and in accordance with indicators in basic competencies.  The 
"valid" category of the HOTS development assessment instrument proves that the instrument meets the 
eligibility criteria as a HOTS assessment instrument (Nofiana, et al., 2016). 

In addition to meeting the eligibility criteria of material validity, assessment instruments must also be tested in 
construction (Sugiyono, 2011). The validity level of instrument construction can be known by reviewing the 
composition of the item. Testing the quality of theoretical validity of the construction aspects of the assessment 
instrument can be done by referring to the writing of the question and through the assessment of expert teams 
(Amarila, et al., 2014; Mardapi, 2003; Kartowagiran, 2012). 

Based on the results of the assessment of the expert team of HOTS assessment instrument construction aspects 
of the development results show the average validation achievement of 93,35%. This data proves the 
construction aspects of categorized instruments as "very valid" (Ratumanan, et al., 2009) and reveals that the 
HOTS development assessment instrument has exceeded the eligibility criteria for HOTS assessment 
instruments (Nofiana, et al., 2016). 

When composing an assessment instrument, language validity should also be given attention. This is in harmony 
with Rahayu, et al. (2014) that language validity aims to determine the accuracy of language usage in instrument 
devices. Moreover, if assessment instruments require a high level of reasoning, such as HOTS-oriented 
assessment instruments. As Sunarti & Rahmawati (2014) describes the language used in the assessment 
instrument must be communicative, in accordance with the Indonesian grammar and spelling rules, as well as 
the level of student development.  

With regard to the language aspects of the HOTS assessment instrument, the result of the development of a team 
of experts has provided suggestions for improvement so that students can easily understand the questions and 
the answers asked to be clear. Based on the evaluation result of the expert team on the instrument language 
aspect shows the average validation achievement of 87,13% means that the instrument is categorized as "very 
valid" (Ratumanan, et al., 2009). Thus the HOTS assessment instrument of development result is stated to have 
eligibility criteria as a HOTS assessment instrument (Nofiana, et al., 2016). 

After the material aspects, construction, and instrument language of development result meet the eligibility 
criteria as HOTS assessment instrument, then the instrument is tested on 174 students of grade nine at Junior 
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High School in Bandar Lampung at Lampung Province, Indonesia to know the quality of the empirical validity 
of the instrument. As Kartowagiran, et al. (1999); Lababa (2008); Kartowagiran (2011a) confirms to produce 
high-quality test questions, so in addition to tested theoretically also need to be tested empirically. 

The question device is said to be of good quality if it has empirical validity including the coefficient of validity 
and reliability, distinguishing power, difficulty level, and distribution of choice of answer or deceiver 
(Ramadhani, et al., 2014; Budiman & Jailani, 2015). Empirical validity is obtained through test results 
(Matondang, 2009). Testing the problem is an effort to know the quality of questions based on the response of 
the test participants (Kartowagiran, 2012). 

Based on the results of responses responses students obtained the value of the coefficient of validity and 
reliability of HOTS assessment instrument results of 0,70 and 0,82 respectively.  Referring to the criteria of 
validity and reliability coefficients, the instruments are categorized as "high" and have "very high" reliability 
(Arikunto, 2011). Interpretation of the validity and reliability of the HOTS assessment instrument of the 
development results proved to exceed the minimum threshold of the eligibility criteria as HOTS assessment 
instruments. As the results of Nofiana's research, et al. (2016) asserted that the assessment instruments meet the 
eligibility criteria as HOTS assessment instruments if they have a validity of at least " sufficient " interpretation 
and minimum "high" interpretation reliability. 

The above facts are similar to Mardapi (2003) that the instrument is said to have a reliability index or "good" 
reliability if the reliability coefficient index is at least 0,70. Furthermore, Dwipayani (2013) also describes the 
matter of the declared device of good quality if it has a high validity and reliability index. 

The high level of validity and reliability of the problem due to HOTS assessment of development results has 
been through the justification process of the expert team. This fact proves the process of improving the HOTS 
assessment instrument of development results in accordance with the direction and suggestions of improvement 
from the expert team (Raisanen, et al., 2016; Amarila, et al., 2014). 

In addition to the validity and reliability coefficients, the quality of the assessment instrument is also supported 
by the level of difficulty, distinguishing factor, and effectiveness of the deception function (Kartowagiran, 
2012). Preparation of the questioning device should consider the level of difficulty in order that the results 
achieved can illustrate actual student achievement (Dwipayani, 2013). The analysis of the difficulty level is 
important because it can examine problems that are easy, moderate, and difficult to balance the proportion of 
easy, moderate, and difficult categorical problems in assessment instruments (Wardany, et al., 2015). 

Based on the results of the response analysis of students can be known the level of difficulty of HOTS 
assessment instrument development results show from total 40 items tested there are 3 items (7,50%) range of 
0,00 to 0,25 classified as "difficult", 31 items (77,50%) ranged from 0,26 to 0,75 with " moderate " criteria, and 
6 item points (15%) ranged from 0,76 to 1,00 in "easy" categories.  The proportion of difficulty level of HOTS 
assessment instrument of this development result proved in harmony with the results of Nofiana research, et al. 
(2016) stating that the assessment instrument is eligible as a HOTS assessment instrument if it has a 15% easy 
proportion of difficulty: 80% moderate: 5% difficult. 

Furthermore, the difficulty level of the HOTS assessment instrument of development result is including the 
assessment instrument with the "good" item quality. As Mardapi (2003) asserts that the "good" item has an 
index of difficulty levels of between 0,30 and 0,80. Even Arikunto (2011) further emphasized that the item 
"good" is a matter that is not too easy and not too difficult. 

Analyzing the feasibility of differentiating power in the assessment instrument needs to be done. This is because 
analyzing the differentiator is an activity to examine the items to know the ability of students in solving the 
problem (Uno & Koni, 2014). Further Rofiah, et al. (2013); Suwarto (2011) explained that analyzing the 
differentiation of the problem means measuring the ability of the item to distinguish between high and low 
group students based on certain criteria. 

Furthermore, based on the results of data analysis of responses of students revealed also the difference in power 
index HOTS assessment results of development is 4 items (10%) has a different power coefficient ≥ 0,50 "good" 
criteria and 36 items (90%) coefficient power difference between 0,20 – 0,49 is "sufficient".  Or the average of 
the differentiating power coefficient of 0,43 with "sufficient" criteria means that the items in the HOTS 
assessment instrument of development outcome are acceptable and stated to have satisfied the eligibility criteria 
as HOTS assessment instruments (Nofiana, et al., 2016). This is as supported by Yusuf (2015) and Mardapi 
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(2003) that the items that have differentiating power are "sufficient" to mean that the item is of good quality and 
can be used at a later stage. 

The quality of multiple-choice items is tested when it comes to the quantitative analysis of the effectiveness of 
the deception function (Mardapi, 2003).  Referring the results of the analysis of the fool function revealed the 
HOTS assessment instrument of the development result there are 27 items (67,50%) have the duties function 
"very good" and 13 item (32,50%) function "good". This data reveals the distribution of choice of answers in the 
question device has performed its function well as a deception and deserves to be declared as HOTS assessment 
instrument. As the results of Nofiana's research, et al. (2016) report assessment instruments are HOTS-certified 
if 80% of deception are "good".  Further Rofiah, et al. (2013) describes a good performer when selected by 5% 
of test takers.  

CONCLUSION 

Based on the result of research and development it is concluded that the HOTS assessment instrument of 
development result has fulfilled the eligibility criteria as HOTS assessment instrument, that is the validity of the 
theoretical aspects of the material "valid" category, categorized construction is "very valid", and the language 
aspect is "very valid" while empirical validity has coefficient validity about 0,70 is "high", reliability is 0,82 
"very high", difficulty level is 7,5% difficult: 77,5% moderate: 15% easy, distinguishing power equal to 0,43 
classified criteria "enough", the effectiveness of the deception of 67,50% works "very good" and 32,50% works 
"good". 
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