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Abstract: This study aims to describe: (1) the effectiveness of HOTS in physics learning with a
blended learning-based scientific approach, (2) the efficiency of the suitability of learning
objectives of physics through a blended learning-based scientific approach with HOTS written
assessment, and (3) safety through teacher responses to written assessments. HOTS through a
scientific approach based on blended learning in physics learning. The design of this research is
the implementation stage of continually development research from 2019 which has gone
through the stages of product testing and extensive testing, where focus on Senior High Schools
in Bandar Lampung City, Lampung Province during the Covid-19 pandemic. The sample used
in this study were 36 students of SMAN 9 Bandar Lampung with a purposive sampling
technique. The research instrument used was the HOTS Written Assessment with multiple
choices of 20 questions. Data analysis techniques carried out qualitatively. Conclusion: (1) The
results of the effectiveness test were 83,33% of students passed the KKM, and the highest score
was 97,5. (2) The efficiency of the suitability of the learning objectives of Physics through a
blended learning-based scientific approach with HOTS written assessment, is very efficient in
use, and (3) The safety of HOTS written assessments through a blended learning-based
scientific approach in physics learning is very meaningful.
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INTRODUCTION

Learning is an activity which facilitates interaction between teacher and student
(Nitko, 1996). The best quality interaction between students and teachers, depends on
the creativity and enthusiasm of the teacher in conducting the learning process (Sola &
0Ojo, 2007). Learning in the revised 2013 curriculum for all levels is expected to use a
scientific approach (Anonim-B, 2013). The implementation of learning that uses a
scientific approach, encourage students to learn to find themselves and transform
information in a complex manner, to check new information with what is already in
their mind, and to develop it into abilities that are in accordance with the environment
and current developments (Buck & Gayle, 2007) .

Learning with a scientific approach that is based with blended learning through a
particular learning model requires students to be active starting from the process of
observing the environment, formulating / making questions, formulating / answering
problems, designing / trying, reasoning / processing data, and communicating
(Anderson et all, 2001), so it is necessary to use a system a session which is authentic
based on the learning process (Neumeier, 2005).

Learning with a scientific approach based on blended learning which is oriented
towards three domains, namely the realm of attitude (affective), the realm of knowledge
(cognitive), and the realm of skills (psychomotor). Students are directed to compare the
results of predictions and theories through experiments using a scientific approach
(Dwiyogo, 2016: Husamah, 2014). Learning like this is carried out by emphasizing
direct experience with the aim of developing competence, students are also expected to
be able to understand natural phenomena around them through the process of finding
out, this is expected to help students to gain a deeper understanding (Suhandana; 2012).

Authentic assessment has a fairly strong relevance to the scientific approach to
learning in accordance with the demands of the 2013 revised curriculum, for example
environmental observation, formulation/questioning, formulation/ finding of solutions
to problems, design, experimentation, data reasoning/ processing, and communication.
Assessment This kind of thing can be realized in the form of a written assessment with
higher order thinking skills, it can also describe the ability of student learning outcomes
in terms of observing, asking questions, answering problems, designing / trying, and
building networks to be communicated (Nitko, 1996).

In learning, it generally ends with an evaluation process, with the aim of
knowing the level of attainment of students' knowledge and abilities. Process evaluation
IS very important to note, because evaluation is a tool to assess and measure the level of
student ability (Arikunto & Jabar. 2012). The evaluation process which aims to assess
students' abilities. designed and implemented by the teacher in accordance with the
lesson plan. The assessment process is expected to be in line with the development of
models and learning approaches being developed (Akinoglu: 2008). This assessment
process is used by the teacher with the aim of seeing student learning outcomes.
Learning with the revised 2013 curriculum, pays great attention to a session on all
aspects in a comprehensive, meaningful way assessment conducted in the realm of
attitudes (affective), the realm of knowledge (cognitive), and the realm of skills
(psychomotor), which also means that from input, process, to output in learning,
otherwise known as a session authentic (Anonim-C, 2014).
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Written authentic assessment with high-order thinking skills is also commonly
implemented in the 2013 revised curriculum, especially in the multiple choice written
test on the Final Semester Examination (UAS), School Examination (US) and on the
National Examination (Kemendikbud; 2014), this is none other than because This form
of plural choice written tests can reveal students’ abilities in remembering,
understanding, organizing, implementing, analyzing, synthesizing, evaluating, and
communicating (Kunandar; 2013: Ruiz-Primo & Furtak; 2007). The plural choice
written assessment is also able to reveal a lot of concepts with higher-order thinking
skills, if designed correctly.

In the field, it turns out that most of the teachers have not made the test as
mentioned above. Based on filling out the questionnaire, the physics subject teacher at
one of the public high schools in Bandar Lampung still uses written tests to assess
student learning outcomes. Most of the written tests made by the teacher are only used
to measure the level of knowledge (cognitive), and are not yet suitable as the scientific
approach demands a session in the revised 2013 curriculum. Implementation a session
at the end of the semester at SMAN, most teachers used multiple choice assessment
tests, and most of the teachers argued that the multiple choices assessment only
measured cognitive abilities. Meanwhile, a small proportion of teachers thought that a
session the multiple choices test used does not cover all aspects. The reason most
teachers think that the assessment is written multiple choices designed to cover only the
C1 to C3 domains (Sanjaya; 2010). This happens because of the limitations of the
teacher in making the test, it also shows that a session written plural choices
implemented in schools have not been based on the scientific approach referred to in the
2013 revised curriculum.

Based on the preliminary description above, a study was conducted with the title
"Implementation of Higher Order Thinking Skills (HOTS) Written Assessments in
Physics Learning with a Scientific B Approach based on Blended Learning”. The main
problem in this research is: "How is the HOTS Written Assessment Product for
Learning Physics with a Scientific Approach tested?" In order to focus more on solving
these problems, several research questions were raised as follows: (1) How is the
effectiveness HOTS Physics learning with a scientific approach based on blended
learning for high school? (2) How is the efficiency of conformity learning objectives of
Physics through a scientific approach with a HOTS written session for High school? and
(3) How meaningful is the teacher's response to a written HOTS session on Physics
learning.

The main objective of this research is to test the product a written session of
HOTS for learning Physics with a scientific approach based on blended learning. In
detail, this study aims to describe: (1) the effectiveness of HOTS in high school physics
learning with a scientific approach based on blended learning, (2) suitability efficiency
Physics learning objectives through a scientific approach based on blended learning
with a HOTS written session for SMA, and (3) existence through teachers' responses to
a HOTS written session through a scientific approach based on blended learning on
learning Physics.
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METHOD

1. Research Design & Procedures

In 2020 an Experimental Research was conducted as a continuation of the R &
D research step, and aims to test the p instrument the set of written assessment on higher
order thinking skills (HOTS) in physics learning with a scientific approach based on
blended learning in Senior High Schools in Bandar Lampung City, Lampung Province.

2. Population and Sample

This research was conducted in one of the high schools in the city of Bandar
Lampung, Lampung Province. The selection of SMA was carried out purposively,
namely SMA that had implemented the 2013 curriculumrevision, and the high school
certainly applies a scientific approach, during the Covid-19 pandemic, learning was
carried outbased on blended learning.

3. Data Collection and Instrument

The research is declared successful if the assessment instrument product from
the result of research which are developed has the following values: (1) Effective; (2)
Efficient, and (3) Beneficial.

4. Data Analysis

Product Dissemination
through PKM in 2021

Product test

Practicality Test

Extensive Test with
Experimental
research through

control class and
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Requirements analysis

Analysis of teacher
teaching materials
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Figure 1. Flowchart of Research Stages
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The HOTS written test assessment tool for Physics learning with a scientific
approach before being used, a series of tests were carried out in 2020, including: (1)
Validity: the test results were analyzed with Anates V4, obtained all items had a
discrepancy index of more than 0.80 into good category; (2) Reliability: the reliability
of the multiple-choice test was 0.96. The reliability value of this test is in the good
category; (3) Difficulty Level; Based on the results of the trial, it was obtained that the
difficulty level was between 0.25 - 0.75, with the level of difficulty being included in
the good category. According to Fernandes in Koyan (2012); (4) Distinguishing Power:
all items have a difference index of more than 0.5. Meanwhile, Kartowagiran (2012),
explains that an item is said to be of high quality if its distinguishing power is at least
0.41; and (5) Quality of Detractors (Distractors): The results of the multiple-choice test
test obtained distractors' quality in the range of 0.04 — 0.53. It means that the distractor
quality in this test is categorized as good or functioning. According to Kartowagiran
(2012), a distractor is said to be good if it is chosen by at least 2% of all test takers.

RESULT AND DISCUSSION

1. Research Result

The results of research conducted at one of the SMAN in Bandar Lampung are
in accordance with the objectives of the study, to achieve the research objectives
obtained data according to the research steps. The quantitative data of the pretest and
posttest results obtained at the beginning and end of the lesson are shown in Table 1.

Based on the data in Table 1, the average pretest value of the experimental class
is greater than the average value of the control class. The average posttest score of the
experimental class is greater than the average posttest score of the control class.

Table 1. Data on Average Student Pretest and Posttest Results

Experiment  Control
No Parameter Class Class

Pre Post Pre Post
1 Total students 36 36 36 36
2 Lowest score 2.5 35 5 40
3 Thehighestscore 325 100 25 100
4
5

Maximum Value 100 100 100 100
Average value 136 8094 125 70

Furthermore, the test results were analyzed using the Anates V4 program, with
36 subjects and 20 multiple choice items and 5 description questions. The results of the
analysis of this item are to find out about the sign correlation, level of difficulty,
distinguishing power and quality of distraction.
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2. Research Discussion

(2.1) The effectiveness of the HOTS instrument for learning Physics with a scientific
approach based on blended learning for

SMA. The results of the ability assessment are taken through tests both at the
beginning and after the students have finished participating in learning, then students
are given evaluation questions to determine the level of student understanding of the
subject of Elasticity and Hooke's Law. A total of 36 students of class XI IPA4
(experimental class), 31 students scored above the KKM and five students scored below
the KKM. In class XI IPA4 (experimental), the average ability before applying learning
with a blended learning-based scientific approach was only 13.60, after being given
treatment the student’s ability increased to 80.94. There was an increase in the average
student’s ability of 67.34 after the application of the blended learning-based scientific
approach.

Based on the percentage of data 83.33% of class XI IPA4 (experimental) has
been completed. Arikunto (2012) states that if 75% of students who learn are then
carried out a thorough test above the KKM score, then the test instrument product is
said to be effective and suitable for use as a test instrument (Haryati: 2013), thus, the
HOTS Instrument for learning Physics with a scientific-based approach Blended
development is said to be feasible and effective as a test instrument. The results of the
HOTS effectiveness test in physics learning with a blended-based scientific approach.

Implementation of a written assessment of higher order thinking skills in physics
learning, with a blended learning-based scientific approach oriented to a scientific
model. in which there is an experimental method at each stage of its activity. In the
activity, analysis questions are presented, experimental procedures, and illustration
pictures related to Elasticity and Hooke's Law, in each activity students are helped in
finding the desired concept (Windschitl: 2004), referring to the achievement of learning
objectives, so that the learning developed is effective for finding the desired concept
(Windschitl: 2004) used.

The results of the effectiveness test on class XI IPA4 students have been carried
out, and the results obtained indicate that the implementation of a written assessment of
higher order thinking skills in physics learning with a blended learning-based scientific
approach, which was developed and tested at a high school in Bandar Lampung, is
effective, as an instrument. written assessment of higher order thinking skills with the
acquisition of learning outcomes of 83.33% of the total number of students as many as
31 students have passed the KKM, out of 36 students with the highest score of 97.5.

(2.2) Efficiency of suitability of learning objectives of Physics through a scientific
approach based on blended learning with HOTS written assessment.

First, the main purpose of research to produce written assessment of higher order
thinking skills in physics learning with a scientific approach based on blended learning
feasible and effective. The material described relates to the situation or context of the
student's real world

Second, The written assessment of higher order thinking skills in physics
learning with a scientific approach based on blended learning material Elasticity and
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Hooke's Law has gone through several stages of the process, one of which is the
formative evaluation process. Formative evaluation includes: material expert test,
design expert test, and one on one test in the previous year.

All three have been passed and there are suggestions for improvements for a
written assessment of higher order thinking skills in physics learning with a blended
learning-based scientific approach on Elasticity and Hooke's Law, as explained in the
previously described development research stage. The written assessment of higher
order thinking skills in physics learning with a scientific approach based on blended
learning was revised in accordance with the recommendations, so that a written
assessment was obtained that was ready to be tested, in accordance with the 2013
Revised Curriculum standards.

The concepts of Elasticity and Hooke's Law in everyday life are visualized
attractively through pictures and a series of experimental questions contained in a
written assessment of higher order thinking skills in physics learning with a blended
learning-based scientific approach to Elasticity and Hooke's Law; The written
assessment of higher order thinking skills in physics learning with a blended learning-
based scientific approach, the material of Elasticity and Hooke's Law is arranged
systematically, making it easier for students to do;

(2.3) The effectiveness of HOTS's written assessment through a scientific approach
based on blended learning in physics learning.

At the end of the implementation of the written assessment, higher order
thinking skills in physics learning with a scientific approach based on blended learning.
In terms of the characteristics of the test instrument, it is determined by taking into
account the characteristic indicators of the questions used in the test, namely validity,
reliability, distinguishing power, difficulty level, and distracting quality.

a. Test Validity

The results of the validity test that have been carried out from the aspects of
material, construction and language are illustrated in a graph as in Figure 2.

0.86 0.85

o \§ 0.84 ir Content

g' z: 0.83 \ ¥ Construction

og I \\ > Language
Content Construction Language

Figure 2. Graph of Validation Results
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HOTS assessment validation scores from each aspect: material aspects with a
score of 4.16 or 83%, construction aspects with a score of 4.23 or 85% and language
aspects with a score of 4.22 or 84%. This score shows qualitatively the instrument is
categorized as very valid. In line with Khabibah (2006), that the scores in the 4 < VR <
5 interval are very valid. A valid instrument means that the measuring instrument used
to obtain the data is also valid. Valid means that the instrument can be used to measure
what should be measured.

b. Reliability

The measurement results obtained Test Reliability = 0.96. Determination of the
degree of reliability of multiple choice items, using the criteria proposed by Sugiono
(2013). The reliability value in the range 0.81 <r < 1.00 is in the very high category. The
reliability value of this test is included in the very significant question category, this is
in line with Guilford's opinion in Kartowagiran (2012), which states that a measuring
instrument that has a reliability coefficient of 0.8 is good.

Furthermore, the reliability of the description questions used the AnatesV4
program. The number of subjects = 36 and 5 items with the results of the reliability test
= 0.81. The reliability value of this essay test is in good category. This value is in line
with the opinion of Nunnally in Kartowagiran (2012), that the description questions
which have a reliability coefficient of 0.6 - 0.7 and for multiple choice questions that
have a reliability coefficient of 0.75 - 0.90 can be said to be good. The same thing is
explained by Feldt and Brehmman in Kartowagiran (2012), that an instrument that has a
reliability coefficient of < 0.7 is said to be reliable.

A reliable instrument is an instrument that, when used several times to measure
the same object, will produce the same data. A test is said to have high reliability, if the
test provides consistent result data even though it is given at different times to the same
respondent. If the test results are constant or if the changes are not significant, then the
test is said to be reliable. Therefore, reliability is often referred to as trustworthiness,
reliability, consistency, consistency, and stability of the instrument. Reliability concerns
the problem of measuring instrument accuracy. An instrument is considered reliable if
the instrument can be trusted as a measuring tool for research data.

c. Level of Difficulty

The level of difficulty is needed to find out how difficult the instrument being
tested is based on the test results carried out by students. The calculation of the level of
difficulty in this study uses the Anates V program. The results of the difficulty level test
for the assessment instrument are presented in the table below.
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Table 2. The sample of table format

No Form of Problem [I)_ii}/iilutl)tfy Percentage
Easy 10%

1 Multiple Choice  Moderate 80%
Difficult 10%
Easy 20.00%

2 Description Moderate 60.00%

Difficult 20.00%

Judging from the difficulty level of the questions, the number of questions is
proportional, with details of most of the questions in the medium category as many as
75%, 15% difficult and as many as 10% easy. The assumption used to obtain good
quality, in addition to meeting validity and reliability, is the balance of the difficulty
level of the question. The balance that is meant is the existence of questions that include
easy, medium and difficult proportionally. The level of difficulty of the questions in
terms of the ability of students to answer questions. There are several basic
considerations in determining the proportion of the number of questions in the easy,
medium and difficult categories. The first consideration is the existence of balance, that
is, the number of questions is the same for the three categories.

The level of difficulty of a test is intended to separate students who really learn a
lesson from students who have not studied the lesson, so a good test or item is a test or
item that can really separate the two groups of students earlier. So, besides having to
have a certain degree of difficulty, each item must also be able to distinguish between
students who are smart and students who are less intelligent.

According to Fernandes in Kartowagiran (2012), the items that produce an
average score of about 50% of the maximum score can be said that these items have the
right level of difficulty. Meanwhile, Thomas and Dawson in Kartowagiran (2012)
explained that items that had a difficulty level of 0.25 - 0.75 were said to be good.

d. Discernment

Distinguishing Power Analysis of a test question is how the ability of the
question is to distinguish students who belong to the smart group from students who are
less intelligent groups. By knowing the distinguishing power we can identify the extent
to which a student can receive learning and as an evaluation of the learning model
applied by an educator. The distinguishing power in this study ranged in the range (0.44
- 1.00), this value indicates that the distinguishing power of the questions is very good.

The index used in differentiating high-ability test takers from low-ability test
takers is the discriminating power index. This index shows the suitability of the
question function with the overall test function. Thus this question is the same as the
distinguishing power of the questions, namely having the power of difference between
high-skilled test takers and low-ability test takers.

Jurnal Pembelajaran Fisika (JPF) — Pendidikan Fisika, FKIP, Universitas Lampung



20 Ertikanto, et.al. / vol 10 (1), 2022, 011-022

e. Tricking Quality

The form of multiple choice questions is a question where the answer must be
selected from several possible answers that have been provided. Each multiple choice
question consists of a question subject and an answer choice. The answer choices
consist of an answer key and a distractor.

Distractors are answers that are not correct, but allow students to be fooled into
choosing it if students do not master the subject matter well. The results of the
instrument trial were selected by at least 6% of the test participants, this means that the
distractor on the questions was functioning properly. It is in line with Kartowagiran
(2012) that enforcement is said to be good if it is chosen by at least 2% of all test takers.
Meanwhile, Nitko (2012) states that a cheat is said to function when it is at least chosen
by a test taker from the low group. There should be more voters from the low group
than the top group. Distractors can also be said to function when test takers from the
upper group can distinguish between the counter and the answer key so that there are
more people who choose the answer key than those who choose the distractor.

Based on the description above, the instrument parameters in the testing activity
are in the form of a multiple choice test with five answer choices and the essay
questions have a high level of stability. This is also supported by a high reliability
estimate of 0.96 at the trial stage, this shows that the measurement results with this
instrument are reliable. This is in line with Suryabrata (2000), a test that has a reliability
coefficient of at least 0.80. The results of the measurement by means of a test with this
reliability coefficient can be used to make decisions about individuals.

CONCLUSION

The conclusions from the results of this study are; (1) The results of the
effectiveness test in class X1 IPA4 students at a high school in Bandar Lampung showed
that the implementation of a written assessment of higher order thinking skills in
physics learning with a scientific approach based on blended learning was developed
effectively, with the acquisition of learning outcomes 83,33 % of students passed the
KKM, and the highest score was 97.5; (2) Efficiency of suitability of learning objectives
of Physics through a scientific approach based on blended learning with HOTS written
assessments, very efficient when viewed from: evaluation, which makes it easier for
students to do it; visualization that is displayed in everyday life can be interesting
through pictures and a series of experimental questions; systematic, makes it easier for
students to do; The product of the implementation of the written assessment of higher
order thinking skills in physics learning is very efficient to use; and (3) The reliability of
HOTS written assessment through a scientific approach based on blended learning in
physics learning in terms of: (a) the validity of the content of the material is 83%,
construction is 85% and language is 84%; (b) Reliability has met the requirements, even
including high with a reliability coefficient of more than 0.80; (c) The level of
difficulty, including both, is in the range between 0.28 and 0.78; and (d) Very good
difference, in the range 0.44 to 1.00. construction 85% and language 84%; (b)
Reliability has met the requirements, even including high with a reliability coefficient of
more than 0.80; (c) The level of difficulty, including both, is in the range between 0.28
and 0.78; and (d) Very good difference, in the range 0.44 to 1.00. construction 85% and
language 84%; (b) Reliability has met the requirements, even including high with a
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reliability coefficient of more than 0.80; (c) The level of difficulty, including both, is in
the range between 0.28 and 0.78; and (d) Very good difference, in the range 0.44 to
1.00.
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