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Abstract—The objective of this research is conducting 

learning improvement related to testing model and assessment 

process. The significance of this research is producing high 

order thinking instrument assessment in mathematics at senior 

high school grade XI which has fulfilled the requirements 

consists: 1) fit with the PCM and 1) senior high school 

students’ difficulty item respondent in grade XI in Majene 

Regency are; SMA Negri 1 Majene, SMA Negri 2 Majene, and 

SMA Negri 3 Majene. The procedure of this research are; 1) 

planning instrument, 2) experimenting instrument, 3) 

assembling test. The phase of planning instrument includes; a) 

determining test’s purpose b) determining the competence 

which will be tested c) determining the subject which will be 

tested d) arranging lattices test e) writing item based on 

development HOT test’s principles f) validity test item g) 

repair and assembling test, and h) arranging assessment guide. 

The stages of training instruments include; a) deciding subject 

experiment test (SMA), b) conducting experiment test c) result 

of data analysis with techniques are; 1) goodness fit 2) 

reliability 3) curve item characteristic 4) difficulty index, and 

5) function of information and SEM. The last stage assembling 

test for assessment. 
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I. INTRODUCTION 

Developing the thinking ability must be conducted 
continually to create an individual who can be a success in 
facing any problems. This statement agrees with the 
Saptaningstyas et al., theory who state that the ability of a 
people in order to be able to get achievement in their lives is 
determined by their thinking ability, especially solving a 
problem. One of  thinking ability  that must be possessed by 
students is the higher order thinking. Higher order thinking 
skill is the ability to correlate, to manipulate, and to 
transform language as well as experience that has already 
been possessed to think critically and creatively to be capable 
deciding a decision and solving a problem in a current 
situation [1].  

One of the objectives of Mathematics learning in senior 
high school is having the students to have skill in solving a 
problem, therefore, the ability of understanding cases, 
assembling math model, finishing model, and interpreting 
the result of the solution. In addition, through Math, it is 
expected students can enhance their self in thinking. Students 
are demanded not having lower thinking skill only but also 
higher order thinking, HOT. Hopefully, higher order thinking 
can increase the student’s  achievement in learning  Math [2]. 

Higher order thinking skill is very important to be 
mastered by the students, because that skill can motivate 
them seeing each problem critically, also trying to solve a 
problem creatively. however, the mathematics learning 
process which has been ongoing only rely on the concept of 
memorizing without getting the point of what has been 
learned. As a consequence, only a few students are capable 
of improving high order thinking skill. Lack of availability of 
questions test which is designed only to train students to use 
their cognitive skill for answering any problem that they face 
is one of the causes of fewer students with higher order 
thinking skill. The statement above agree with Budiman and 
Jailani opinion which states that one of factor caused lack of 
students to have higher order thinking skill, is students are 
less exercising in finishing contextual tests, demanding 
cognitive, argumentation and creativity in finishing it.  

The problem above must solve immediately in order to 
make learning objective can be achieved optimally.one of its 
way, is through producing cognitive tests which are specially 
made to train students in enhancing thinking ability. In order 
to assets Mathematics higher order thinking, which is used 
multiple questions, named Mathematics Test for Higher 
Order Thinking (Math THOT) [3], [4]. For this reason, 
higher order thinking skill instrument assessment needs to be 
arranged mathematically in additional tests and thinking 
assessment guide. In order to result in reliable instruments 
and applied principles of development instrument.  That is 
why the research of  the development of higher order 
thinking skill instrument assessment in mathematics in 
addition to higher order thinking test and directive 
assessment is needed to be conducted [5]. 

II. THEORETICAL BACKGROUND 

To find out what is high order thinking which can be seen 
in Brookhart [6] definition; Higher order thinking skills 
basically means thinking that occurred at the higher-level in 
a cognitive process. According to taxonomy Bloom which 
has revised thinking ability in the cognitive domain, divided 
into six levels, they are; knowledge, understanding, 
application, analysis, synthesis, and evaluation [7]. Schraw et 
al. [8] clarify that thinking ability which owned by Bloom 
become two levels, namely; lower order thinking skills 
including knowledge and understanding, also higher order 
thinking skills, including application, analysis, synthesis, and 
evaluation [9].  

The definition above implies several things, as follows 
[10] high order thinking is the ability at the top of Bloom’s 
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cognitive taxonomy. Brookhart [6] teaching objective based 
on Bloom’s cognitive taxonomy complemented students to 
be able to apply knowledge and skill to a new context [10]. 
The new invention is the application concepts for students 
not previously thought of; this means not necessarily all 
students obtain something new that is universal. High order 
thinking means to correlate the ability of students and their 
learning to other things other things other than those taught 
[11].  

The high order thinking mathematics or Math HOT is the 
ability to analyze, evaluate, and create in the field of 
Mathematics. This ability is shown in solving mathematical 
problems by analyzing, evaluating, and creating. This 
capability has been accustomed to mathematics, because it 
has practiced developing the ability to think logically, 
critically, objectively, deciding something based on fixed 
data using scientific methods, and the ability for scientific 
communication [12].  

Based on the description above, the principle of 
preparing the Math HOT ability test is, as follows. Test 
development consists of five stages, namely: (1) planning 
test, (2) trying out the test, (3) establishing validity test, (4) 
establishing test reliability, (5) interpret test the scores. Based 
on this model, the development of the test starts from the 
preparation which includes: determining test objectives, test 
specifications, selection of grain formats, making items, and 
editing items. After the items were ready, a try out was 
conducted to get the characteristic of the test that included. 
After analyzing the results of the tryout, the test validity and 
reliability can be obtained; finally, when you have taken 
assessments, you can interpret the test score. 

III. RESEARCH METHOD 

The type of research used is a sort of development 
research with a quantitative approach. This development 
instrument research used the Wilson Model modification, as 
follows, Wilson, Oriondo, and Antonio model. Early test 
development in the form of test preparation, validation, and 
test assembly. The steps in developing the instrument were in 
the form of tests using the Wilson, Oriondo, and Antonio 
modification model, namely: (1) test design, (2) try out test, 
(3) test assembly. The test design phase includes: (1) 
determining test objectives, (2) determining the competency 
tested, (3) determining the tested material, (4) preparing the 
lattices test, (5) writing item based on Test HOT 
development principle, (6) test item validation, (7) item 
reparation and test assembly, and (8) preparation of scoring 
guidelines. As for the test testing phase includes: (1) 
determination of trying out subject (SMA), (2) conducting 
try out, (3) analysis of test results data. The last stage in the 
development of this test is the assembly of tests. 

IV. RESULT AND DISCUSSION   

The limited instrument test was conducted at senior high 
school 1 Majene, senior high school 2 Majene, and senior 
high school 3 Majene. The instrument used was a 
Mathematics test of high order thinking ability (Math HOT) 
in class XI SMA which consisted of questions with 5 
answer choices. This limited try out was conducted with the 
aim to find out the legibility of test items.  

Several of the respondent in the implementation of the 
tryout or test was 139 students from senior high school 

Majene. The details of the respondents for each high school 
are stated in table 1. 

TABLE I.  THE NUMBER RESPONDENT IN TRY OUT 

No School Membership 

1 SMA Neg. 1 Majene 45 

2 SMA Neg. 2 Majene 59 

3 SMA Neg. 3 Majene 35 

 Total 139 

A. Goodness Fit 

Testing the goodness of fit for the test or for each item 
by using the SPSS program, which uses the correlation 
value compared to the criterion. 

0.40≤correlation value≤1.00  question is good 

0.30≤correlation value≤0.39  questions are accepted 
and repaired 

0.20≤correlation value≤0.29  questions is repaired 

0.00≤correlation value≤0.19   questions is rejected 

The correlation value of each item using SPSS can be 
seen in table 2. 

TABLE II.  CORRELATION VALUE OF EACH QUESTIONS 

Questions 

Number 

Correlations 

Value 

Questions 

Number 

Correlations 

Value 

1 0.216 11 0.422 

2 0.226 12 0.383 

3 0.216 13 0.364 

4 0.347 14 0.309 

5 0.214 15 0.320 

6 0.224 16 0.404 

7 0.174 17 0.381 

8 0.248 18 0.440 

9 0.430 19 0.536 

10 0.423 20 0.244 

 

From table 2, it appears that there 6 questions were 
good, 6 questions were accepted and corrected, 7 questions 
were repaired, and 1 question was rejected. This means that 
there were several problems that will be fixed. Based on 
these results. Even though all questions are valid, which 
didn’t mean that all the question fit enough. 

B. Reliability 

The next analysis was deciding the level of reliability. 
To discover the level of reliability. Reliability Test is the 
nature of field test involving Students of SMA 1, SMA 2, 
and SMA 3. Students are asked to be done and over with 20 
questions. Reliability testing was done by using SPSS. Here 
are the reliability level criteria by comparing the value of 
Cronbach’s Alpha. 

0.8000 ≤ Cronbach’s Alpha ≤ 1.000 very high 

0.6000 ≤ Cronbach’s Alpha ≤ 0.799 high 

0.4000 ≤ Cronbach’s Alpha ≤ 0.599 high enough 

0.2000 ≤ Cronbach’s Alpha ≤ 0.399 low 

Cronbach’s Alpha ≤ 2   very low 

Based on SPSS output, it was obtained Cronbach's 
Alpha 0.550. Which resulted in this test has higher 
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reliability. So, it’s based on the analysis; there is no 
instrument of high-order thinking skills according to a 
reliability test 

C. Level of Difficulty 

The items of the instrument can be said to be good if the 
test has hardship in the interval of 0.31 – 0.70. This is 
indicated that the items are not too difficult and easy. The 
Level of the difficulty in Instrument developed was gained 
from the data of result in which the participant take the field 
test. 

Based on the results of the analysis by SPSS program, 
the level of item difficulty was obtained. Here is the value of 
difficulty based on the mean value. 

0.00 ≤ mean value ≤ 0.30  difficult 

0.31 ≤ mean value ≤ 0.70  standard 

0.71  mean value ≤ 1.00  easy 

The mean value of each question obtained by using the 
SPSS program as follows: 

TABLE III.  MEAN VALUE IN EACH QUESTION 

Questions 

Number 

Mean’s 

Value 

Question 

Number 

Mean’s 

Value 

1 0.27 11 0.30 

2 0.32 12 0.41 

3 0.40 13 0.35 

4 0.34 14 0.27 

5 0.26 15 0.35 

6 0.31 16 0.24 

7 0.36 17 0.26 

8 0.26 18 0.24 

9 0.20 19 0.29 

10 0.24 20 0.34 

 

The following results of the analysis in the difficulty 

level of high-order thinking skills appear in the table. Based 

on the difficulty level and the Mean value of every item 
above which obtained the level of difficulty as follows: 

TABLE IV.  THE DIFFICULTY LEVEL OF EACH QUESTIONS ITEM 

Question 

Number 

Mean’s 

Value 

Question 

Number 

Mean’s 

Value 

1 Difficult 11 Difficult 

2 Standard 12 Standard 

3 Standard 13 Standard 

4 Standard 14 Difficult 

5 Difficult 15 Standard 

6 Standard 16 Difficult 

7 Standard 17 Difficult 

8 Difficult 18 Difficult 

9 Difficult 19 Difficult 

10 Difficult 20 Standard 

 

There are 3 Tiers of Test which are easy, medium and 
difficult. With easy level, it has the interval 0.71-1.00. The 
easy level consists of test 1, 6, and 15.  The category of 
moderate has the interval 0.31-0.70 in which level consists 
of test 2, 4, 5, 7, 11 and 14. Then, the category of the hard 
has the interval 0-0,30 in which level consists of test 3, 8, 9, 
10, 12 and 13. 

The overall distribution of item difficulty levels had 
been presented. The following can explain the level of 
difficulty of items in each aspect and sub-aspects 
instrument. For more details, it can be seen in table 5. 

TABLE V.  LEVEL OF DIFFICULTY IN EACH SUBASPECT 

Aspect 

Sub Aspect 
Subject Mathematics Senior High 

School Grade XI 

 
Derivativ

e Method 

Derivative  

Application 

The 

curve of 

Method 

Sketch 

with a 

Derivate 

Concept 

Analyzing Defining 
Difficult 
Standard 

Standard  

Evaluating Determining 

Standard 

Standard 

Difficult 

Difficult Difficult 

 Solving 

Standard 

Standard 

Difficult 

Standard  

Creating Finding   

Difficult 
Difficult 

Difficult 

Difficult 

 Using  
Standard 

Difficult 
Standard 

 

Based on the level of difficulty of the item, 10 easiest 
items can be presented and 10 hardest items. Each of them is 
presented in table 6. 

TABLE VI.  TEN THE EASIEST AND HARDEST ITEMS IN TRY OUT 

No 10 Easiest Item 10 Hardest Item 

1 13 9 

2 3 10 

3 7 16 

4 13 18 

5 15 8 

6 4 5 

7 20 17 

8 2 14 

9 6 1 

10 11 19 

 

Data result of the test to measure respondents’high order 
thinking skills is based on the final score obtained when 
working on the test questions of high order thinking skills. 
They are then analyzed what is converted into qualitative 
data to determine the level of high order thinking skills of 
them. 

The nature of data analysis to measure the high-order 
thinking skills of respondents is based on 34 students 
consisted of SMAN 1 Majene, SMAN 2 Majene, and 
SMAN 3 Majene. They are as the subject of the test 
instrument.  
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TABLE VII.  TES RESULT ANALYSIS OF FIELD TEST 

Number of 

questions 
Value Freqency % Category 

20 

         0 0 Very good 

        26 18.7 Good 

        52 37.4 Enough 

        24 17.26 Less 

       37 26.61 Very Less 

 

It is no respondent belonging to the ability of high-order 
thinking skill in which is excellent. There are 26 
respondents who have a good category. 52 respondents have 
a category of high-order thinking skill in enough categories. 
Then, 24 respondents are not quite in the category of high-
order thinking skill. 37 respondents belong to the category 
in which is very less. 

V. CONCLUSION  

In arranging high order thinking instruments, especially 
mathematics subjects, there are a number of choices of 
elements which were the requisites for these instruments to 
be used to measure the high order thinking skill in the 
mathematics of students. The instrument preparation 
procedure, which is the assembly of tests, is followed by 
trying out test including analysis of the results of the tryout 
and finally assembling the test. 
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