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Abstract

This research is aimed to develop Self Assessment Based on Higher Order Thinking Skills (SSA-HOTS)
instrument in learning physics to train student’s higher order thinking Skills. The development model using 4D
from Thiagarajan with fifteen students as the subjects from Muhammadiyah 4 Senior High School with IPA
Major. It was selected by random. Data collection techniques include test, observation, and questionnaire
distribution then analyzed using correlation test. From the result of the research, it is found that the developed
instrument is deserve to use, high reliability value, difficulty of problem proportional, and test item sensitive.
Correlation assessment between student and teacher on cognitive, psychomotor, and affective aspects on the
character of honesty and cooperation each 0.95; 0.83; 0.81; And 0.80 are in the high category. Students also
responded positively to this instrument. So it can be concluded that the self assessment instrument based on
Higher Order Thinking Skills is deserve to be used to train student higher order thinking skills.
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Introduction

Permendikbud Number 54 of 2013 on Graduate Competency Standards explains that Graduate
Competency Standards (SKL) is criteria of graduate qualification that includes attitude, knowledge. It is
this regulation that underlies the government applying the Curriculum 2013. In the curriculum of 2013,
assessments include attitude, cognitive, and skills assessment. Self assessment is distinguishes between
the assessment in the 2013 curriculum with the previous curriculum. Assessment as a valuation in
principle is designed to provide feedback to students, parents, teachers, and school administrators about
teaching effectiveness. To obtain a valid assessment result, the learning assessment should be conducted
periodically, continuously, and comprehensively in order to monitor all aspects of student's ability
(Haryoko, 2009). In addition students need to know what their abilities are, how much progress they
have made and what they can do with those skills. With such knowledge, they do not have to rely
entirely on the teacher and can accurately assess so they can learn efficiently.

From the results of a survey of Senior High Schools and equivalent in West Surabaya (2016),
from 20 schools both private and public, the whole school has not involved students in the assessment
process. Based on interviews with 12 classroom teachers in 3 different schools, there are several reasons
why teachers do not involve students in the assessment process. Almost 50% of teachers assume that
students have not been able to assess objectively, 30% of teachers assume that students have not been
able to provide correct assessment according to the rules, and 20% of teachers assume that the
assessment is only eligible to be given by the teacher. One of the factors that cause students to be
considered unfit to self-assess their performance results is their poor Skills in deciding things. To be
able to decide something that is logical and reflective, students must have skills called higher order
thinking skills (Rianawaty, 2011). She also says that higher order thinking or what we then refer to as
Higher Order Thinking Skills (HOTS) is a cognitive operation that much-needed on the thinking
processes that occur in short-term memory. Higher order thinking occurs when a person takes new
information and information stored in memory and interconnects or rearranges and extends this
information to reach a goal or find possible answers in confusing situations (Rianawaty, 2011). Higher
order thinking or higher order thinking Skills basically covers three aspects of Bloom's taxonomy.
These three aspects are aspects of analysis, evaluation aspects and aspects of creating. With this
capability students are expected to connect various clues and facts or information with the knowledge
they already have to make a predicted of the formulated outcome.

Based on the above issues, we developed the Self Assessment Based on Higher Order Thinking
Skills (SSA-HOTS) instrument to assess students' performance in physics learning which includes
knowledge, attitude and skills fields. In addition, with the self assessment instrument is expected to
trained high-order thinking of students who are very useful for them in facing the era of globalization.

Research Methods
This research is a development research with research subjects of high school students of class
X IPA with fifteen students from Muhammadiyah 4 Senior High School. The design used is research
and development following the 4D (Four D Model) development model developed by Thiagarajan. Data
collection techniques were obtained using tests, observations, and questionnaires as follows:
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Figure 1. Data Collecting Techniques Using Test
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Figure 3. Data Collecting Techniques Using Questionnaires for Students

The results were analyzed descriptively qualitative and using correlation test

Result and Discussion
Based on the research that has been done obtained these following results.

Instrument Validation

Before doing the research, the researcher validates the instrument to be used. Student Self
Assessment Based on Higher Order Thinking Skills (SSA-HOTS) includes aspects of cognitive,
psychomotor aspects, affective aspects of honesty and cooperation. Validation is done by experts who
are competent in the field of education. With adapted from Gundlund (2006), the SSA-HOTS
instrument validation summary is presented as follows

Table 1. Validity Result of SSA-HOTS Instrument

Instrument Assessment Category
SSA-HOTS Cognitive Aspect 4.6 Deserve
SSA-HOTS Psychomotor Aspect 44 Deserve
SSA-HOTS Affective Aspect of Honesty 43 Deserve
SSA-HOTS Affective Aspect of Cooperation 4.3 Deserve

(Adapted from Gronlund, 2006)

Gronlund (2006) mentions that the learning device is said to be proper it if getting an average
score between 3.45 - 4.64 and is said to be very deserve with an average score of over 4.65. From the
results of the above validation analysis, it can be said generally that the developed instrument is deserve
for use in the learning process. Gay in Sukardi (1983) says that validity is a measure that indicates the
level of decent or possibility of an instrument. The instrument is said to be valid if it can measure what
it wants to measure. This is in accordance with Nur (2005) who said that the well-structured learning
tool is one of the factors that determine the quality of learning. So it can be said that the developed
SSA-HOTS instrument is suitable for use in learning and can describe the learning outcomes to be
measured.

Test Item Reliability

Reliability of assessment tools is the provision of a tools competence in assessing what it
judges in Ibrahim (2005). In this study, the problem used in the form of a description so that according
to Ratumanan and Laurens (2006), to determine the reliability of aspects of the form of description
using Alpha formula. Based on the calculation, the result obtained reliability score of 0.87. Such values
according to Ornstein in Ratuman and Laurens (2006) fall into the category of high reliability. This
means that whenever the assessment tool is used it will produce relatively similar results. This is
because from the beginning, researchers have followed appropriate procedures to develop this
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instrument. Then before the test, the researchers also have consulted the instrument to the experts first.
So it can be said that the assessment instruments developed are reliable.

Difficult Level of Test Item

The analysis of the difficulty of the question items based on Ibrahim (2005) obtained these
following results.

Table 2. Difficulty of the Question

Number of . Difficulty of the question
question Right answer (B) ®) Category
1 5 0,33 Sukar
2 10 0,67 Sedang
3 12 0,80 Mudah
4 12 0,80 Mudah
5 10 0,67 Sedang

(Source: Ibrahim, 2005)

From the table above can be observed that from 5 items given to the students, there is 1
problem that is classified as difficult, 2 the problem is classified, 2 the problem quite easy, It shows that
the problem used in the SSA-HOTS developed instrument are proportional. The degree of difficulty of a
question item is defined as the proportion or percentage of subjects who correctly answer a certain
aspect of the item. The assumption used to obtain a good question, especially for the level of difficulty
is a matter of balance. The balance is the existence of problems that include easy, medium, and difficult
in proportion. However, based on the table we can also observe that item number 1 is in a difficult
category. This is because the problem is included in the creation stage, where students are asked to
design a series of springs in order to produce a certain constants value on demand. With student limited
ability and when the teacher's lesson only explains the formula used to calculate the spring constants
without giving an example of the application causes the student to have difficulty in working on this
problem.

Sensitivity of Question Item

The sensitivity of an aspect is the ability of these aspects to measure the effect of learning
(Tbrahim, 2005). In the research obtained sensitivity value of 0.25. Thus it can be said that the problem
item used is sensitive. It means that more questions are answered right after learning than before
learning. This is consistent with the explanation of Kardi (2000: 137) that the effective question is a
question that the students answer more correctly after the learning process. So the results obtained by
students after the learning process is a result of the lesson activity.

Correlation Test

In the created SSA-HOTS instrument, students are asked to assess themselves based on
guidelines that have been developed by researchers. These guidelines contain what criteria should be
rated by students and their scoring guidelines. Then the results are adjusted to the results of the
assessment conducted by teachers using the same guidelines. The results of correlation test that is
calculated using SPSS on cognitive, psychomotor, and affective aspects of honesty and cooperation
character based on Sutrisno (2004) are obtained these following results:

Table 3. Correlation Assessment between Students and Teacher

Aspect that observed Correlation Value Category
Cognitive Aspect 0.95 High
Psychomotor Aspect 0.83 High
Affective Aspect of Honesty 0.81 High
Affective Aspect of Cooperation 0.80 High

(Source: Sutrisno, 2004)

From the table above, the correlation value of all aspects is in the high category. This shows
that students have been able to assess themselves in all three domains using the guidelines that have
been developed. The student’s self assessing ability signifies that their higher order thinking skills have
been working. Higher Order Thinking Skills (HOTS) are skills that used to process more information.
The skills that include HOTS are critical thinking skills, logic, reflection thinking, mathematical
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thinking, and creative thinking skills. According to Lewy, et all (2009) HOTS is the ability to complete
tasks where no algorithm has been taught, which requires justification or explanation and may have
more than one possible solution. From the results of the study also can be concluded that the developed
SSA-HOTS instrument can be well understood by students so that it can be used to train self assessing
skills. This result is in line with the research conducted by James and Jessica (2008) which conclude
that assessment can trained student’s skills in self monitoring, self esteem, improving understanding,
identifying learning progress, and producing learning strategies that enhance student motivation and
achievement. This implies that assessment is not only through measurement and reinforcement of
learning outcomes, but rather towards strengthening the development of strategies, attitudes, skills, and
essential cognitive processes for lifelong learning. (Widodo, 2010)

According to Trianto (2009), self assessing skills is very necessary in the learning process so
that students can know what weaknesses they have so it can be determined what steps should be taken
to correct the weakness. In addition, by allowing students to be involved in the assessment process,
teachers have helped students understand the goals of the learning experience and success criteria.
Ibrahim (2005) said that the assessment method can work effectively when students know the purpose
of teaching and what criteria to measure the success of the goal. Knowing the goals and success criteria
will help students to monitor their own progress.

Student Response

To describe the students' responses to the assessment instruments developed, students were
asked to fill out a response questionnaire. This questionnaire contains five questions about the
developed SSA-HOTS instrument. The results of the responses given by the students are as follows.

Table 4. Students Response to the SSA-HOTS Instrument

No Questions Assessment
How is your opinion about this . Ver){ Interesting . Less_ Uninteresting
components? interesting %) interesting %)
' (%) (%)
l. 1. Content of the lesson 35.00 58.35 6.65 0.00
2. Instrument of assessmen 15.29 74.41 10.30 0.00
3. Learning atmosphere 46.29 47.31 471 1.69
4. How to assess 32.49 59.83 5.65 2.03
. Very new New Old
? 9
Do you feel that this components new? ) %) Less new (%) %)
I 1. Content of the lesson 27.21 63.78 3.11 5.90
" 2. Instrument of assessmen 10.11 74.68 15.21 0.00
3. Learning atmosphere 40.58 46.87 12.55 0.00
4. How to assess 48.55 40.01 8.58 2.86
Do you feel easy to understand this Very easy o Less easy . o
" components? %) Easy (%) %) Difficult (%)
1. Languages in instrument 29.10 51.37 16.12 341
2. How to assess 26.59 51.44 15.40 6.57
. Ver){ Interesting . Less_ Uninteresting
interesting %) interesting %)
(%) (%)
IV How abogt your opinion if the next topic 43.05 4277 10.59 359
we use this learning models?
How about your opinion if the others
lesson use this learning models? 4065 4051 15.98 2.86
Very easy o Less easy . 0
v %) Easy (%) %) Difficult (%)
Do you feel easy to answer the item of 4.95 48.09 39.68 798

question in use this learning models?

(Source: Surono, 2008)

From the data above shows that students give a positive response for the developed instrument.
This indicates that the developed of SSA-HOTS instruments are well received by the students. Thus the
assessment instrument can be used to train studenters high order thinking skills.

Conclusions
Based on the results of research and discussions that have been described, it can be conclude
that the developed instrument is deserve to use, high reliability value, difficulty of problem
proportional, and test item sensitive. Correlation assessment between student and teacher on cognitive,
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psychomotor, and affective aspects on the character of honesty and cooperation each 0.95; 0.83; 0.81;
And 0.80 are in the high category. Students also responded positively to this instrument. So it can be
concluded that the instrument of Student Self Assessment Based on Higher Order Thinking Skillss
appropriate for application in learning physics to trained higher order thinking skillss of students.
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