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1. INTRODUCTION

Learning in the 21st century now emphasizes the ability to think critically and solve problems [1]-[3].
This becomes essential that must be mastered by students, of course, requires the concept of assessment that is
able to describe the desired learning objectives. The assessment standard in the 2013 curriculum is done by
adapting international standardized assessment models, one of the international standardized assessment
models is higher order thinking skills (HOTS) [4], [5]. HOTS functions to assess whether students already have
high-level thinking skills such as: C4 (analyzing), C5 (evaluating), and C6 (making) [6]-[9].

HOTS is a quality thinking ability that is conceptually based on Bloom's Taxonomy level of thinking
[10], he argues that students not only need remembering skills, but must have higher thinking abilities to
overcome increasingly complex problems and have critical and rational thinking abilities [11], [12]. Learning
done in schools should not only remember the concepts and knowledge, but analyze, evaluate and create the
problems faced [13], [14]. Students must often be faced with exercises working on HOTS questions that are
interesting to solve, so that the potential of students increases.

Journal homepage: http://ijere.iaescore.com


https://creativecommons.org/licenses/by-sa/4.0/

546 a ISSN: 2252-8822

In the current 2013 curriculum, while the syllabus serves as a guide in learning activities in schools,
the material prepared requires students to have high-level thinking skills [15], and of course the assessment
must adjust to the ability to think at a high level, especially in history learning in high school [16], [17]. The
meaning of assessment in the realm of education is to find out the achievement of objectives and the process
of learning activities [18], [19], therefore assessment must meet academic requirements as an appropriate
assessment carried out in high school.

Assessments used by Indonesian history teachers often do not help students optimally in dealing with
contextual problems [20]-[22]. There are still many teachers who make test questions not based on the test
grid, but tend to only use questions on books that are provided [23]. The tendency of teachers to make questions
that are not guided by the test grid is what makes students not trained in high-level thinking [24]. High-level
thinking skills of students in Indonesia are very low, especially in history learning. This can be seen from the
ability of students to conduct investigations, understand theory, analysis, and solve problem [25], [26].

The use of HOTS assessment instruments in learning Indonesian history, because in the 2013
curriculum only has an allocation of two hours per week, the target to be achieved requires an effective and
efficient strategy to meet the learning objectives. These targets must meet the appropriate learning base and
good instruments as an assessment of their achievements. Learning assessment in the 2013 curriculum includes:
1) Knowledge with written tests, observations and assignments; 2) Skills with performance, projects, products,
portfolios; and 3) Attitudes by observation, self-assessment, and journals [27]. Various aspects of the
assessment, Indonesian history teachers must be creative in getting around the allocation of hours distribution
so that competence is achieved [28].

Based on the results of interviews with Indonesian history teachers at 2 Ngaglik State Senior High
School, that the instruments used still measure aspects of memorization and understanding. Learning
Indonesian history requires assessment instruments that can train high-level skills, such as material in basic
competence 3.6 analyze the role of national and regional figures in fighting for Indonesian independence. This
material has broad discussion and requires a lot of student activities in the classroom including high-level
thinking activities, this is the basis for researchers to develop HOTS assessment instruments [29].

Previous research on higher order thinking skills has been carried out by several researchers who have
focused on learning mathematics [30], learning physics [31] and learning history with descriptive questions
[17]. Based on previous research studies on the HOTS, researchers found a new aspect of this research is the
development of HOTS assessments with multiple choice test questions, especially in assessing the learning of
Indonesian history. Based on the background that has been described, the researcher is interested in conducting
research under the title development of higher order thinking skill (HOTS) assessment instruments in learning
Indonesian history in high schools.

2. RESEARCH METHOD
2.1. Type of research

This type of research is a Research and Development (R&D) using the Bord and Gall development
model [32], which has been modified into five stages of research in accordance with the objectives and interests
in this study. The stages consist of: 1) Needs analysis and preliminary information gathering; 2) Planning and
preparation of assessment instruments; 3) Initial product testing by experts; 4) Evaluation; and 5)
Implementation.

2.2. Research design

To examine the appropriateness of HOTS assessment instruments in learning Indonesian history on
the material of resistance of the Indonesian people to European colonization until the 20th century, it was first
validated by instrument experts and evaluation experts [33], [34], then revised in stage one. The revised product
was then validated by three Indonesian history teachers, then a second stage revision was carried out. The
second stage revised product was tested on one class at 2 Ngaglik State Senior High School. This school is
located in Sleman District, Special Region of Yogyakarta, Indonesia.

2.3. Research subjects

Research subjects on higher order thinking skills assessment instrument products in the learning
Indonesian history on the material of resistance of the Indonesian people against European colonization until
the 20th century were conducted on population of class XI IPS 3 at 2 Ngaglik State Senior High School as
many as 36 students. The research was conducted on December 12 until January 31, 2019.
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2.4. Data collection techniques and instruments

Data collection techniques used questionnaires and tests [35], questionnaires were used to measure
responses of variables to experts in the form of high-level thinking skills (HOTS) in learning Indonesian history
on material of Indonesian resistance to colonialism in Europe until the 20th century. Data collection instruments
consist of: 1) Test instruments, tests in the form of multiple choice (dichotomy 0 and 1) with five answer
choices [36], [37], which refers to indicators of high-level thinking ability totalling 25 questions; 2) Validation
sheets, carried out by two experts namely: instrument experts for the validation of test instruments and
evaluation experts for validation of HOTS assessments [38]-[40]. Furthermore, validation was carried out by
three Indonesian history teachers to determine the practicality and response of teachers as instructors in the
school environment.

2.5. Data analysis techniques
Data analysis was performed to obtain valid and reliable HOTS assessment instruments [41]. Data
analysis is done in two ways, namely:

2.5.1. Qualitative data analysis of the results of validation sheets

Qualitative analysis of HOTS test questions was obtained from the results of logical validation sheets
based on three aspects namely: material, construction and language aspects [42]-[45]. Valid test items are used
based on the validator assessment of two expert lecturers and three Indonesian history teachers. The values
given to each item of validation are: value one "invalid", value two "less valid", value three "quite valid", value
four "valid" and value five "very valid". Analysis of HOTS test items was calculated using the Aiken’s V
calculation formula.

2.5.2. Quantitative data analysis of HOTS test questions
Data obtained from students' responses were analyzed using the Microsoft Excel program. The

analysis was carried out to determine the characteristics of HOTS items which included:

A. Validity test
The validity test of the test using the biserial point correlation formula with the provisions of the
calculation results compared with ripie at 5% significance level. If reount s greater or equal to ripie then the
item is valid, but if rcount is smaller than rupie then the item is invalid [46].

B. Reliability test
The reliability test uses the KR-20 formula, because the score questions are dichotomous (0 and 1). To
determine the reliability criteria if the interval value of the coefficient >0.7 [47], [48].

C. Testdifficulty level
Difficulty level analysis of test questions is needed to examine the items in terms of difficulty, so that
items can be obtained that fall into the category of easy, medium and difficult. The formula used to
calculate the difficulty of items is: P=Np/N [49] by using the criteria: 0.00-0.30 "too difficult", 0.31-0.70
"moderate", and 0.71- 1.00 "too easy".

D. Distinguishing power
Distinguishing power is the ability of the test to distinguish between students who have high abilities and
students with low ability. Different item power index using the formula DP=BA/JA-BB/JB [50]. If the
distinguishing index is known, then the number is interpreted on the criteria: 0.00-0.20 "bad", 0.21-0.40
"sufficient", 0.41-0.70 "good" and 0.71-1.00 "very good".

E. Deception index
In the case of multiple-choice forms there are alternative answers which are deceitful, deceitful here is
the answer to the question that can deceive the real answer. Using the formula IP=P x 100/(N-B)/(n-1)
[51] with the criteria: 76%-124% "very good", 51%-75% or 126%-150% "good", 26%-50% or 151%-
175% "not good", 0%-25% or 176%-200% "bad", and >200% "misleading".

3. RESULTS
3.1. Data of product test result
3.1.1. Expert validation

Validation is done by providing a text in the form of a validation sheet to the instrument experts and
evaluation experts, then analyzed using the Aiken's V formula to calculate the content validity coefficient. The
results of the validation analysis of the instrument experts and evaluation experts are shown in Table 1.
Table 2 shows that the calculation of Aiken's V coefficient based on the validation of the instrument expert
consisting of 10 questionnaire items and evaluation experts consisting of 20 questionnaire items, all declared
to be eligible to use.
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Table 1. Results of instrument expert validation analysis
Results of instrument expert analysis

Question number  Aiken’s V coefficient Criteria Question number  Aiken’s V coefficient Criteria
1 1.00 Eligible to use 6 0.50 Eligible to use
2 0.75 Eligible to use 7 0.75 Eligible to use
3 0.75 Eligible to use 8 1.00 Eligible to use
4 1.00 Eligible to use 9 1.00 Eligible to use
5 0.75 Eligible to use 10 1.00 Eligible to use

Table 2. Result of validation of expert evaluations
Result of expert evaluation analysis

Question number  Aiken’s V coefficient Criteria Question number  Aiken’s V coefficient Criteria
1 1.00 Eligible to use 11 0.75 Eligible to use
2 1.00 Eligible to use 12 1.00 Eligible to use
3 1.00 Eligible to use 13 1.00 Eligible to use
4 0.75 Eligible to use 14 1.00 Eligible to use
5 0.75 Eligible to use 15 1.00 Eligible to use
[ 1.00 Eligible to use 16 1.00 Eligible to use
7 0.75 Eligible to use 17 1.00 Eligible to use
8 1.00 Eligible to use 18 0.75 Eligible to use
9 1.00 Eligible to use 19 1.00 Eligible to use
10 1.00 Eligible to use 20 1.00 Eligible to use

3.1.2. Validation by Indonesian history teacher

Validation was carried out to see the contents and effectiveness of the initial product to three
Indonesian history teachers, then analyzed the HOTS test items according to the validator's assessment using
Aiken's V formula to calculate the content validity coefficient. The validation analysis data are as shown in
Table 3.

Table 3. Results of validation analysis of Indonesian history teacher

Question Rater 1 Rater1 Rater 1  Aiken’s V Coefficient Criteria
1 5 5 4 0.91 Eligible to use
2 5 5 5 1.00 Eligible to use
3 4 5 4 0.83 Eligible to use
4 4 4 4 0.75 Eligible to use
5 5 4 4 0.83 Eligible to use
6 4 4 5 0.83 Eligible to use
7 5 3 5 0.83 Eligible to use
8 5 3 5 091 Eligible to use
9 5 4 5 0.66 Eligible to use
10 4 3 4 0.75 Eligible to use
11 3 4 4 1.00 Eligible to use
12 5 4 5 091 Eligible to use
13 5 4 4 0.83 Eligible to use
14 5 3 4 0.66 Eligible to use
15 4 4 4 0.83 Eligible to use
16 4 3 4 0.83 Eligible to use
17 5 3 5 1.00 Eligible to use
18 4 4 5 0.83 Eligible to use
19 5 4 4 0.83 Eligible to use
20 4 4 5 0.83 Eligible to use

Based on Table 3, the results are obtained that all multiple-choice items consisting of 30 HOTS items
are in the valid category with the lowest index 0.66 and the highest 1.00. The interpretation is done by using
criteria less than 0.6 then the validity is said to be low, between 0.6-0.8 in the moderate category and if more
than 0.8 is said to be high.

3.2. Limited trial result data

A limited trial was conducted at 2 Ngaglik State Senior High School, Yogyakarta by involving
students of class XI IPS 3 totalling 36 students. The quality of HOTS test questions based on the characteristics
of the questions include: validity, reliability, level of difficulty, distinguishing features and deception index.
The results of the interpretation of the item analysis are:
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3.2.1. Item validity

Validation of the test consists of 30 multiple choice items which are calculated using the Microsoft
Excel program, then interpreted with rupic at a significance level of 5% and N=36. Then obtained rpie 0of 0.339
and there are 23 valid questions. The results of the validation of the questions are as shown in Table 4.

Table 4. Validity test results

Question Validity index Question item Total  Percentage
1 >0.339 (Valid) 1,2,3,4,5,6,7,8,10, 11, 12, 13, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25 23 92%
2 <0.339 (Invalid) 9,14 2 8%

Based on Table 4, it can be concluded that the HOTS question in the study of Indonesian history on
the material of Indonesian people resistance against European colonization until the 20th century has good
quality in terms of its validity because the number of valid items is more than 50%. This means that the HOTS
question can measure what should be measured.

3.2.2. Item reliability

Testing the reliability of HOTS questions using the KR-20 formula with the help of the Microsoft
Excel program, the calculation results show the reliability of the questions of 0.97 so that the items have a very
strong level of reliability in the category. The item reliability results are as shown in Table 5.

Table 5. Reliability test results
Reliability score Criteria
0.97 Very strong

3.2.3. Item difficulty

The difficulty of HOTS items is calculated using the formula P=Np/N with the help of the Microsoft
Excel program, the calculation results show seven questions are classified as too difficult, 16 questions are
classified as moderate and two questions are classified as too easy. The results of the difficulty of the items are
as shown in Table 6.

Table 6. Results of item difficulty

Question  Difficulty index Item Total Percentage
1 0.00-0.30 4,5,10,12,15,17,18,21,23 9 36%
2 0.31-0.70 1,2,3,6,7,8,9,11,13,14,16,19,20,22 14 56%
3 0.70-100 24,25 2 8%

3.2.4. Item distinguishing power
The distinguishing power test about HOTS is calculated using Microsoft Excel program. The
calculation results are as shown in Table 7.

Table 7. Distinguishing power results

Question  Distinguishing power Item number Total Percentage
1 0.00-0.20 - - 0%
2 0.21-0.40 1,4,7,8,15,22 6 24%
3 0.41-0.70 2,3,5,6,9,10,12,16,19,21,24 11 44%
4 0.71-1.00 11,13,14,17,18,20,23,25 8 32%

3.2.5. Index of deception item
Deception index analysis about HOTS is calculated employing the Microsoft Excel program. The
results of the deception index as shown in Table 8.
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Table 8. Results of the deception index

Question  Answer Option  Number of options selected Percentage Criteria
1 A,B,C*,D,E A=3,B=2,C=18,D=4,E=3 A=62.5%, B=76%, C=60%, D=83%, E=62.5% Good
6 A,B,C,D,E* A=2,B=4,C=3,D=4,E=17 A=57%, B=70%, C=57%, 82%, D=70%, E=57% Good
14 A* B,C,D,E  A=15,B=4, C=3, D=5, E=3 A=52%, B=66%, C=50%, D=83%, E=50% Good

4. DISCUSSION

This research resulted in the development of HOTS assessment instruments that can be used in
learning Indonesian history in high schools. The HOTS assessment instrument in the study of Indonesian
history focuses on one of the materials, namely the material of Indonesian people resistance against European
colonization until the 20th century. HOTS questions in this study consisted of 25 multiple choice questions
with five answer choices that included levels of C4 (analyzing), C5 (evaluating), and C6 (making). The HOTS
concept used in this study refers to the revised high-level thinking concept of Bloom's Taxonomy.

The validation of HOTS assessment instruments using logical validation that includes aspects of
material, construction and language analyzed in accordance with the validator's assessment using the Aiken's
V formula to calculate content validity coefficient. The results of two Indonesian history learning assessment
experts show HOTS assessment instruments are valid and appropriate to use. The results of the validation by
three Indonesian history teachers also stated that the HOTS assessment instrument was valid and proper to use.

The characteristics of multiple-choice items calculated using the help of the Microsoft Excel program
show that of the 25 items, there are two invalid questions. These results indicate that the quality of validity is
good, because the number of valid items is more than 50%. This means that the HOTS questions can measure
what should be measured. The average level of item reliability is 0.97, so it can be concluded that the item has
a very strong level of reliability. The level of difficulty of the items was an average of 0.33 in the medium
category. The average of distinguishing power test is 0.42 in the good category, and the average of deception
index is 0.56 in the good category.

This assessment instrument can be used to measure high-level thinking skills in high school students
in learning Indonesian history. Especially in the material of Indonesian people resistance against the European
occupation until the 20th century. Tests containing high-level thinking questions (HOTS) encourage students
to think about subject matter [52].

5. CONCLUSION

The conclusions obtain: 1) HOTS assessment instruments in learning Indonesian history on the
material of Indonesian people resistance against European colonization until the 20th century, consisting of 25
multiple choice questions with five answer choices; 2) Validation of HOTS questions are shown from the
results of the analysis validator conducted by two assessment experts and three Indonesian history teachers.
The results of the expert assessment analysis show the HOTS assessment instrument is feasible to use, and also
the results of the validation analysis of three Indonesian history teachers also show that the HOTS assessment
instrument is feasible to use; 3) The characteristics of multiple choice items show that of the 25 items, there
are two questions that are not valid, the average of reliability level is 0.97 (very strong category), the average
of difficulty level is 0.33 (medium category), the average of distinguishing power test is 0.42 (good category),
and the average of deception question index is 0.56 (good category).

This HOTS assessment instrument product of multiple-choice questions has met the eligibility
standards of items in terms of validity, reliability, difficulty level, distinguishing features and deception index.
The implication is that these HOTS questions can be used by students as training material to practice high-
level thinking skills and as an alternative assessment instrument to assist teachers in preparing HOTS-based
questions that will be implemented to students. The limitations of this research are: Product development trials
have not been carried out at the field trial stage, this research is still at the limited trial stage involving one class
at SMAN 2 Ngaglik. Recommendations for further research should be carried out field trials involving a wider
range of respondents. The development of HOTS assessment instruments in the form of multiple choices is
still limited to one of the historical KD (Basic Competencies) of class XI. It is necessary that further research
can develop HOTS assessment instruments on other basic competencies.
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