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Informasi Seminar

Preface: The 4" International Conference on Mathematics and Science Education
(ICoMSE) 2020

The spreading of Covid-19 has drastically impacted all aspects of our lives. All countries,
including Indonesia, have applied considerable measures to stop the spreading. With this
consideration, we hold the ICoMSE 2020 virtually. This problematic sifuation is none even a step
to demotivate our commitment to follow again in the footsteps of the last highly engaging
conferences in 2017, 2018, and 2019. The ICoMSE 2020 theme “Innovative Research in Science
and Mathematics Education in The Disruptive Era” should provoke us to rethink the contribution
of mathematics and science education as well as mathematics and science research to respond to
the current disruptive era, particularly the emerging of the Covid-19 pandemic.

Three hundred twenty-six abstracts, including from several countries, have been submitted
Hundreds of participants shared their experiences in their presentations, offer their insights, point
the challenges up, and suggest new solutions regarding the following conference topics: Chemistry
Education, Biology Education, Physics Education, Mathematics Education, Science Education,
and Mathematics and Science. Among those abstracts, only 273 full papers were submitted to the
committee, and finally, only 233 papers were accepted after the following two-step blind review.
We do hope that the ideas shared in this proceeding will stimulate the dissemination of valuable
knowledge in the relevant area.

Finally, let me conclude by thanking all participants for their time and valuable insights shared in
this conference. In particular, I would like to express my highest appreciation and gratitude to the
keynote speakers, mcluding:
1. Prof Peter Grootenboer from Griffith Umiversity, Australia
Prof. Dr. Chun-Yen Chang from National Taiwan Normal University, Taiwan
Dr. Imelda Santos Caleon from Nanyang Teclnological University, Singapore
Assoc. Prof. David Geelan from Gniffith University, Australia
Dr. Dusica Rodi¢ from The University of Novi Sad, Serbia
Bambang Sumintono, Ph.D. from Universiti Malaya, Malaysia
Prof. Dr. Sutopo, M.Si from Universitas Negeri Malang, Indonesia
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I believe that this conference will catalyze sharing experiences and knowledge in mathematics and
science education and build networking between academicians, practitioners, and researchers, This
conference has been a chance to promote and share our research results and valuable idzas so
everyone who shares common interests can discuss and even adopt it.
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during the Use of e-Learning with HOTS-oriented in the
Period of Covid-19 Pandemic
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Abstract. This study aims to explain how prospective teachers' Self-Directed Learning (SDL) when learning through the
media of the Moodle e-learning platform poses various Higher Order Thinking Skill (HOTS) problems. Seventy-seven
prospective teachers at the Universitas Papua responded to the SDL questionnaire. Descriptive testing methods by Rasch
modeling used as SDL questionnaires which were accessible online through e-learning. This SDL questionnaire had 32
statements with five indicators. The Rasch Model analysis technique was used to test the reliability and validity of the SDL
instrument and assessed the student's SDL. The results of the reliability and validity analysis indicated that the SDL
instrument was appropriate. The results of univariate analysis of the respondents' approval level showed a logit value greater
than 0.00, which meant that students generally agreed to the SDL instrument statements obtained during the use of Moodle
e-learning platform with HOTS-oriented. As for some items of statements had a low acceptance rate that was generally
related to the students’ ability to measure the level of failure in learning. At last, these results can be a reference for lecturers
to continue improving the optimization of the use of e-learning, one of which is through the presentation of appropriate
evaluation instruments. So the students, especially prospective teachers, have the ability to measure their achievement in
learning.

INTRODUCTION

The use of the internet as a learning medium during the Covid-19 pandemic is a necessity (1). Students are required
to be able to use internet technology as a social distancing solution recommended by the government (2). The
Indonesian government issued a policy that is to temporarily eliminate face-to-face learning and is replaced by online
learning, both at the elementary and secondary school level, and at the college level. Higher education institutions in
Indonesia respond to the policy by issuing instructions in the form of online learning. No exception at the Universitas
Papua, which is one of the state universities located in eastern Indonesia, learning must be carried out online to avoid
Covid-19 transmission. Online learning has many benefits, but there are also some constraints, especially in eastern
Indonesia. These constraints include the availability of telecommunications infrastructure that has not been evenly
distributed and adequate, the process of transforming conventional learning into an online one, and human resource
factors. Online learning requires the devices support such as smartphones, tablets and laptops that can be used to
obtain information wherever and whenever they are (3—6). There are several types of online learning that can be done,

The 4th International Conference on Mathematics and Science Education (ICoMSE) 2020
AIP Conf. Proc. 2330, 050006-1-050006-8; https://doi.org/10.1063/5.0043118
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namely knowledge base, online support, asynchronous and synchronous training, hybrid training (7). It is hoped that
through the support of learning tools and the selection of appropriate online learning techniques can support the
effectiveness of learning.

Online learning has been implemented at the Universitas Papua, which utilizes e-learning using the Moodle
platform. The e-learning was originally designed to complement face-to-face learning in the classroom. During the
Covid-19 pandemic, learning was fully implemented online, one of which was through e-learning. The e-learning is
equipped with various learning resources oriented to Higher Order Thinking Skills (HOTS). HOTS is an important
thinking ability possessed by students in solving various problems encountered (8,9). Even though the learning
implementation is online, students” HOTS still need to be developed.

The effectiveness of the use of e-learning, one of which is shown by the independence of students in learning or
known as Self Directed Learning (SDL). SDL is someone's readiness or willingness to learn independently, which
consists of components of attitudes, abilities and personal characteristics (10) and is responsible for their own learning
outcomes (11). SDL can be used as a benchmark to measure the success of students in achieving learning outcomes
in their learning environment, one of which is in e-learning (12). Therefore, the purpose of this study is to describe
the quality of the SDL instruments used and analyze the students’ SDL ability after applying learning through Moodle
e-learning platform with HOTS-oriented.

RESEARCH METHODS

The research was a descriptive study that aimed to obtain an overview of students’ SDL during the implementation
of e-learning with HOTS-oriented. The study began with the preparation of the SDL instrument which was reviewed
from 5 indicators as shown in Table 1 namely indicators of awareness, learning strategies, learning arrangements,
learning targets, and the evaluation of processes and learning outcomes (13).

TABLE 1. The indicators and statements of SDL instrument.
Indicators Items Statements

Learning +1 a. I can determine the conditions that support the learning process using e-learning
Awareness +2 b. Tknow when to ask
+3  c. Ican try many ways to learn
-4 d. I have not been able to identify the cause of my failure in learning
+5 e. I can consider the time and place of study
+6 f. I know what I want to learn
+7  g. 1cannot develop ideas
Learning +8 a. [ am looking for other supporting sources
Strategies +9 b. Iknow the best way to learn
-10  c. Ihave no special way of learning
+11  d. Ican discuss to get a better understanding of the material
-12 e. 1do not know the right learning method through e-learning
+13 . Ican follow the learning method through e-learning
-14  g. Icopy a friend’s task if there is an assignment given
Learning +15 a. I'manage independent study time outside of scheduled online lectures
Settings +16  b. Ican learn independently through e-learning
-17  c¢. I cannot determine the extent of my understanding of the material
-18 d. E-learning makes me lazy to learn
+19  e. I can adjust the way of learning through e-learning
+20  f. Iam able to link the information that has been collected with the topic of study
Learning +21  a. Ican target the score that will be achieved
Targets +22  b. Ican solve the problem according to the plan
+23  c. If'there is something I have decided to learn, I can make time for it, no matter how busy I am
+24  d. Ican study according to the specified time target
-25  e. [Ihave difficulty in targeting the completion of the tasks assigned
The +26  a. I know what must be done to maximize learning
Evaluation -27  b. 1did not double-check the assignment I completed
of Process +28  c. Online learning allows me to evaluate learning independently
and +29  d. Itry to find mistakes in learning and plan for improvement
Learning -30  e. Idonotcheck problem-solving with different methods to make sure the results are correct
Outcomes -31  f. Icannot do the assignment after studying the material
+32  g. I can directly know the assignment assessment from the lecturer

050006-2



The SDL questionnaire used a Likert scale with five choices: 1 (strongly disagree), 2 (disagree), 3 (neutral), 4
(agree), and 5 (strongly agree). The SDL questionnaire was filled out by students in online through e-learning. There
were 77 prospective teachers at the Universitas Papua who gave their responses to the SDL questionnaire.

The Rasch Model analysis technique was used to test the SDL instrument and at the same time assessing the
student's SDL after the implementation of Moodle e-learning platform with HOTS-oriented. Rasch model is an
analytical tool that can test the reliability and validity of research instruments; it can even test the suitability of people
and items simultaneously (14). The software used for SDL testing was Winstep Program 4.4.0. The Rasch modeling
technique was performed to assess the validity and reliability of the instruments used, rating scale, item validity, and
to demonstrate the distribution of SDL wright items and persons. Analysis using Winstep application obtained test
results based on application output tables. Based on the output table 3.1 summary statistics and table 23 item
dimensionality, the instrument's validity and reliability are obtained. Rating scale analysis results are obtained based
on the output table 3.2 rating (partial credit) scale. Each SDL item is valid from the output table of 13 measure items.
SDL level analysis is obtained by distributing items and persons that can be obtained from output table 1 variable
(wright) maps.

RESULTS AND DISCUSSION

This study began with an analysis of the quality of SDL instruments used before analyzing students' SDL abilities
after the implementation of Moodle e-learning platform with HOTS-oriented. Instrument quality analysis consists of
reliability and validity analysis. The analysis results of SDL instrument reliability are shown in Table 2.

TABLE 2. The analysis results of SDL instrument reliability.

Logit Value (SD) Separation Reliability Alpha Cronbach
Person 0.77 (0.57) 2.31 0.84 0.83
Item 0.00 (0.63) 4.22 0.95

Table 2 showed that the average logit value was 0.77, with a standard deviation of 0.57 was in the ideal category
(ideal value if greater than 0.50) (14). While the average of logit item value was 0.00 with a standard deviation of 0.63
or it was in the ideal category, which showed that the diversity of logit items was good. The separation of person value
was 2.31, while the separation item value was 4.22. It showed that the personal aspect was less than ideal (ideal
separation value above 3.00) (14); meanwhile, on the item aspect, it was obtained an ideal value. The less person
separation value indicated that if the next test is performed, the data instability is obtained. Person reliability value
was 0.84 or ideal category (ideal value if greater than 0.67) (14). This showed that the respondents in this study were
quite diverse. The item reliability value was 0.95 or very good category. Cronbach alpha value was 0.83 or good
category. The Cronbach alpha value showed that overall the person and item reliability were quite good. The SDL
instrument validity test in this study also used the Rasch Model technique. The results of the validity analysis can be
seen in Table 3.

TABLE 3. The analysis results of SDL instrument validity.

Outfit Mean Square (MNSQ) Outfit Z-Standard (ZSTD) Raw-variance Unexplained variance
Person 1.01 -0.20 30.5% 7.2%
Item 1.01 -0.10

The Outfit Mean Square (MNSQ) value of person and item obtained an ideal value (received in the range of 0.5
<MNSQ <1.5) (15). Similarly, the Outfit Z-Standard (ZSTD) value both obtained ideal values (received in the range
of -2.0 <ZSTD <+2.0) (16). The raw variance value in this study was 30.5% or in the less ideal category (ideal if it is
greater than 20%), while the Unexplained variance value was 7.2% or in the ideal category (ideal if less than 15%)
(16). Therefore, these results showed that the instrument used indicated a pretty ideal unidimensional.

The next test was diagnostic validity. This test aimed to determine whether the ranking scale used was understood
(monotonic) or not. The analysis results of diagnostic validity can be clearly shown in Figure 1.

050006-3



Figure 1 showed options 1 (strongly disagree), 2 (disagree), 4 (agree), and 5 (strongly agree) were in separated
position or relatively understandable by the respondent. Whereas in option 3 (neutral), it was slightly covered or
relatively difficult to be distinguished/chosen by respondents. But overall, it can be seen that the validity level of the
ranking scale in this study was quite good. This valid result because of respondents can distinguish their preference
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level based on selection criteria.

The next test was the items validity test. The analysis of SDL instrument items validity was carried out to determine
whether there were outlier items and items that were not accurate in measuring. Figure 2 shows the measurement

results of the validity of the item.
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FIGURE 2. The measurement results of the items validity.
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In Figure 2, it can be seen that the Standard Deviation (SD) of Item Measure was 0.63. This showed that items
number 7 and 14 were outliers (Measure < 2SD and Measure > 2SD). S.E. (Standard Error) Model Value in Figure 2
showed that all items had a good level of accuracy (below 0.5). Therefore, the results of the reliability and validity
analysis through Rasch model showed that the SDL instrument was appropriate to use. The value of logical items for
outliners 7 and 14 can be considered to evaluate the evaluations of those items by respondents. The statement things
are less reliable in the estimation of the respondent. However, the overall standard error shows that each SDL item
will correctly measure respondents ' responses to use the SDL instrument properly.

The analysis of students’ SDL analysis after the implementation of Moodle e-learning platform with HOTS-
oriented, was carried out through univariate analysis. It was done in order to show the level of respondents' approval
towards each SDL indicator seen from the distribution of Wright Items and Person (characteristics) generated from
Rasch model. The results of the analysis showed two aspects, namely on the left showed the distribution of respondents
while on the right showed the distribution of SDL questionnaire statement items as in Figure 3.
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FIGURE 3. The distribution of SDL wright item and person.

Figure 3 showed that the average logic value (M) of respondents was higher than the logical value of the statement,
which means that most of the responses agreed with the SDL ability obtained during learning. Most students answered,
agree or strongly agree with the SDL statement items.

Indicator of Learning Awareness

In the indicator of learning awareness, there were seven statements about students determined the conditions that
support the learning process using e-learning (+1). This statement had a logit value below 0.00 logit which indicated
that the statement was easily approved by students. This showed that students could determine the right conditions in
using e-learning as a learning tool. The next statement relating to indicators of learning awareness is that students
know when to ask questions (+2), try many ways to learn (+3), consider the time and place of learning (+5), and know
what they want to learn (+6). These statements were also easily agreed by students. Besides, there were some
statements that are difficult to approve, such as the students’ ability to identify the causes of failure in learning (-4)
and the ability to develop ideas (+7). Students still have limitations in developing their ideas in learning through e-
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learning. Lecturers need to optimize the use of appropriate evaluation instruments through e-learning so students can
be motivated to develop their ideas in problem-solving.

Indicator of Learning Strategies

In the learning strategy indicator, there were seven statements namely students were looking for other supporting
resources in learning (+8), knowing the best way to learn (+9), can discuss to better understand the material (+11),
follow the learning method through e-learning (+13) and copy the friend’s work if a task is given (-14). These
statements were easily agreed by students. However, students were difficult to agree with some statements about
students have no specific way of learning (-10), and students find it difficult to know the right learning method through
e-learning (-12). One reason is that in e-learning, learning methods have been determined by the lecturer so students
must follow each step of learning to achieve the expected goals. It is one of the challenges in implementing e-learning,
namely the difficulty of controlling student learning. One solution that can be done is to create a virtual interaction
between lecturers and students intensively both through chat facilities and video conference (17). By optimizing the
use of e-learning is expected to foster student confidence in determining how they learn.

Indicator of Learning Settings

Statements related to the learning settings indicator dealing with students are able to manage independent study
time outside of scheduled online lectures (+15), able to study independently through e-learning (+16), e-learning
makes them lazy to learn (-18), adjust the way of learning through e-learning (+19), link the information gathered with
the topic being studied (+20). Those statements were easily approved by students. Meanwhile, students were difficult
to agree with the statements about the difficulty in determining the extent of understanding the material (-17). Most
students fell that learning through e-learning was difficult for them to determine the extent of their understanding of
the subject matter. This shows that lecturers need to prepare students to be able to learn according to the targets to be
achieved. Learning readiness is the overall condition of a person who makes him ready to learn. SDL includes the
readiness of students in learning (18). Students with high SDL have higher self-management abilities compared to
students with moderate SDL (19). Students with high SDL are able to manage their time well, especially time to study,
set strict time limits to get things done, orderly, systematically, and are responsible for the educational process.

Indicator of Learning Targets

An easily agreed statement relating to indicators of learning targets is about taking time to learn (+23) and learning
according to the specified time target (+24). This shows that overall students can determine and target the right time
in learning through e-learning. The use of e-learning gives freedom to them in learning whenever and wherever they
are. Various materials and learning activities through e-learning also helped to develop students’ SDL such as
determining themselves when they have to answer connections questions, collecting assignments, and completing
online quizzes. In addition, some statements that are difficult for students to agree with dealing with learning target
indicators, namely about students being able to target scores that can be achieved (+21), solving problems according
to planning (+22) and statements about targeting completion of assignments given (-25). This shows that students
have not been able to target the score that can be achieved and still have difficulty in solving problems in accordance
with planning. The strategy that can be done to overcome this is that the lecturer can convey what targets should be
achieved by students in learning through e-learning (18). Submission of learning targets can be displayed in the initial
description of learning so students can determine the extent to which they must master the subject matter.

Indicator of the Evaluation of Process and Learning Outcomes

Statements that have a good level of acceptance in the indicator of evaluation of process and learning outcomes
namely about students know what needs to be done to maximize learning (+26), reviewing completed task (-27),
evaluating learning independently (+28), find errors in learning and plan for improvements (+29), and do assignments
after studying the material (-31). Statements that are relatively difficult for students to agree with is about students
check problem solving with different methods to ensure the results are correct (-30) and directly know the assignment
assessment by the lecturer (+32). One reason that makes the statement is difficult to approve because there is an
assessment given by the lecturer, especially related to the project assignment, which is given after the assignment
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period ends. Students can find out the results of their assignments after the lecturer checks their assignments. Unless
they are given a quiz in the form of online multiple choice questions, they can directly know the results of the task.

Overall, students have relatively good SDL skills towards learning through e-learning. Various facilities on the
Moodle e-learning platform allow SDL indicators to develop such as discussion forums, notifications, variations of
learning material (text, images, videos, animations, simulations, multimedia, or virtual laboratories) as well as online
quiz features (20). The discussion facility allows students to do open discussion topics and reply to each other
comments related to the issues discussed, the notification facility makes it easy for students to check the availability
of learning materials, quizzes, and assignments given by lecturers. So with these features, students can take the
initiative to carry out learning activities independently or good SDL skills through e-learning (21). SDL remains an
important component in the e-learning process, especially in maintaining student performance until the end of the
learning process (22,23). Students who have good SDL skills are expected to be more flexible in following the learning
process with e-learning.

CONCLUSION

The analysis results of the students’ SDL after applying Moodle e-learning platform with HOTS-oriented showed
a good level of agreement. This shows that students can develop their SDL abilities in learning. However, some items
of statements still have a low acceptance rate that is generally related to the students’ ability to measure the level of
failure in learning. These results become a reference for lecturers to continue improving the optimization of the use
of e-learning, one of which is through the consideration of presenting the right type of evaluation instrument. So that
students, especially prospective teachers, have the ability to measure their achievement in learning.
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